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^ (57) Abstract: A bismuth glass composition comprising 0.5 to 14 wt.% of SiO* 3 to 15 wt.% of B 2 0 3 , 4 to 22 wt.% of ZnO, 55 to 
90 wt% of Bi 2 0 3 and 4 wt.% or less of A1 2 0 3 , and further comprising 5 wt% or less of an oxide of Group A, 12 wt% or less of an 
oxide of Group B and 0. 1 to 10 wt.% of an oxide of Group C, wherein the oxide of Group A is at least one member selected from the 
O group consisting of Li 2 0, Na 2 0 and K 2 0; the oxide of Group B is at least one member selected from the group consisting of MgO, 
CaO, SrO and BaO; and the oxide of Group C is at least one member selected from the group consisting of Sc^, Y 2 0 3 , La 2 0 3 , 
CeO z , Pr 2 0 3 , Nd 2 0 3 , Sm 2 0 3 , Eu 2 0 3 , Gd 2 0 3 , Tb 2 0 3 , Dy 2 0 3 , Ho^, Er 2 0 3 , Tm 2 0 3 , Yb 2 0 3 and Lu 2 0 3 . 

(57)®$?): SiO 2 S0. 5-14li%, B 2 0 3 J 3 - 1 5lt%, ZnOj4-22lt%, Bi 2 0 3 £55~ 
9 0gt%, *>J:tfA I 2 0 3 £ 4Sfi%£lT^*K AHK<bia*5Sfi%^T. BmMitto£ 1 2 lfi% 

)^t, t$&tfcmmitto£ o. i-iois%t^ Ammittotf^ luo. Na 2 ofc<*tfK 2 o£yft£??#>?> 
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*l**«<i*11t*y. C»Mfl5**«» Sc 2 0,. Y 2 O s . La 2 0 3 , Ce0 2 , Pr 2 0 3> N d 2 0 3 . Sm 2 0 !t 
Eu 2 0,. Gd 2 0 3 . Tb 2 0„ Dy 2 0„ HojO,, Er 2 Oj, Tm 2 0„ Y b 2 0 3 fc<J:tf L u 2 0 3 <fc y 
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#»«tt-c»^ifc«ft^f H«» m i g (**;n->^y 

7) Pfc*tf*l*. ^JR*tt«lfc»* Fe-Ta-N, F 

e -Nb-N, Fe-Nb-Si-B-N, Fe-Ta-C, Co-T 
a-Z r-NbWttCo-Nb-Z r - Nfc 
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Kite, ^«»fc©J»»»*©26lcJ;oTfeC*«tt#©3B**«W^ 

G'Ny K^tmSM^y Ffc2©«ft^v Ffcfc/B 3 ft 

f^MI^^4 5 0 - 6 5 OTCT^D, J»0!R«»C^7 0 X 1 0 " 7 ~ 
13 0X1 OVCtfeSiltA^ft^nT^S, MIGA^ F 

fit 75X10 " 7 ~ 100X1 0-V"CT?fcS £ bV>. 

I^Tffi^ttt, 5tf7XH^HOfii^ 1 0 3 P a • s \Zt£Z>UmT! 
85, ttftJ&tt* J I Stt*>!f*R3 1 0 3-lteUP»bT«Jg 

Tf**6na»KTr*^T, ^^^MioWi o 6! p a • s 
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5. ) \z*o^TMWT2>. 

\z J; oM^ns. 

Xfii 0 fc, T 0 £S5ft«#B lit. 1 1 

CD±lBlC*W«IR:«»t6n*:*«a!Ml 4 £7fcJ&-r 3 PSii 1 2t, t« 

dssnT^s. 0#tiiB«$nfc*fem^^B i 3 (r) , 

1 3 (G) *5«fc 13 (B) 09*. 

H3t i, 01OPDP07 Hl/^««fc»ofc»»»(*iS©»flBH© 
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iMI!7l>#fMI13 (R) , 13 (G) ; 13 (B) ©#fc 

S i O.-B^.-PbOl (#Pf§¥8 - 1 8 0 3 1 0 ^&#) *5<£tf 
B.O.-PbO-ZnO*ftHO«3lf5X*»**. PDPfflOMf 
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•bttW*ntV>5 (#I3¥10-I 3 9 4 7 8^^i) . 

£JB V>ft«aA«; F&cktf PD P £Sit5 21 <h 

-T&to^, *?|B|«k'XTX^^7Xa^iT^oT, SiO^ 
0. 5~14li%, B2O3& 3 ~ 1 5 11%, ZnOS4~22li%, 
B i 2 0 3 £ 5 5 ~ 9 0 mm%, *3 £Z$A 1 2 0 3 ^ 4li%£(Tt*, 
A»Bfcte*>& 5«»%^T, B^mik^^ 1 2li%£(T, 
M4kM&0. l-10llXt*, A*»fb4&j&t, L12O, Na 2 0*3i 
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Kio«t d safcrns^fc < 1 1> i its o , B^m-fb^j^, 

MgO, CaO> S r O^J:^BaO<fci9^5^/&^I«n5 / >^< <h 

P riOi, NdjOs, SniiOi, EuiOj, GdiOs, Tb 3 0 3 , DyjOi, 
Ho.O:, Er 3 0 3 , Tm 2 0 3 , Y b 2O3& J; Z*L u 2 0 3e k X) & &Wfr £ 

mmis^xnf&yafe. s iOi^o. 5-1211%, Bio^3-9i 
m%, zno^4~i9 mm%. b ho^ss-ss t§%, 33 <£t£ 

Al 2 O 3 £0. 1 ~4SS%^tyJl t^W^b^o 

ATO^tt, 2lt%£JlT©L i:0, 3 
fi»%£*T<Z>N a20*3«fc^4M*%^T©KiO^ *U^ 0 

6 mm%SkT<DC a O, 8 li%KT«D S rO^il^l 0 fi»%i^T© 

mtztfy xm.j%m\z3$^T, cMMitm (Dammit, o. i~5fi* 

Z n OCD Bi0 3iC*t-T^>M*Jt« 0 . 8~2. 8 T & -5 £ £ Hfiff £ L < , 

A 1 sOi©S i OzlzM-tzmm&fe 0 . 5 ^TT*§^i^|ffSb^ 0 

MmtfyZMJ&WiZ, SiOiftl. 7-1211%, B 2 0 3 £3~9S» 
%, Z nO$9. 5~1 911%, Bi:O 1 §62~80ll%, £>&Zt 
A 1:0,^0. 1 ~4fi*%^£i±£ £ 
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%.tz, *fc#»»*K»jft- Mvmm.nT* 

u mm, Fcst§. jjvmmmm.** v 7tt 

— ?j, Jt!B© i5)5:^77M!|^PD PJS$t*SWicJS^5:|§<&fc 
l&IB^^xm^#»^, SiOiSl. 1-4. 5fi*%, B 2 0 3 £4- 
9 11%, ZnOS9. 5-1 811%. 35 <£ XS B i »0 s£ 7 2 — 8 5 M 
i%t$t5It)JWSL^ 0 Sfc* PDPJBttjtgBWlC&Jl'rStf^ 
x«l)l:S, AhOa^o. 1 - 2 S*%^2;13:£ bVio £ 

MgO, 0. 1—4. 5fi*%<£>CaO> 0. 1 — 4. 5il%® 
S r O^J;^4ll%^T©B a 0#> £ bV>. 

*bVi„ f&flBffi#3R-fe75 y£7X:7^ 7— t ITS, 3-7^17^ 
!?>f Wh, 7*^X77^ K 7V— fr^fK ^l/3>, A7-f h, 
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*«it*»-&-r*s 6^*«n3PDPffl»*«*t*wr*PDPicH*r 

<5 o 



WO 03/087001 



10 



PCT/JP03/04043 



ASS© — {HJ©M1T^5. 

*5g0JOeXTX^^7X«^tt, SiO^O. 5~14li%, 
B«O a §3~l 511%, ZnO§4~22lI%, B i iOi* 5 5 ~ 9 0 

M*%> ^.ktXA l »o,&4Sa^aT^tr. AiiO.o^WittOXTfb 
flURj&tfUKfc*. SiO^filt $?i;b<te0. 5-1211% 

t&^ 0 BiOs©^w*a*3m*K*$»K:fcsfc, 

*<&?K 1 5li%^5t. ^b^7XMW5#5n^< 
B 2 Oa(D^W*«. Sf^Ktt3-9ii%1?^§. Sfc, ZnO 

^Ud7Xii«5#^&<ft^ ZnOO^tllt 
m^^^#e>n^< Bi.OiOttitt, jf*Ktt5 5- 8 5l 



WO 03/087001 PCT/JP03/04043 

11 

&i 2it%s(T, ^iUfcittt^o. i~i osa%^ty 0 as* 

J:Vio ^uT, ASMfcflSttte, LitO, NaiO*«fctfK.O«k»3ft5^ 
&8&n**J>fc< ife 1ST&D> B^m^^l^v MgO, CaO, 
S r O&ZTfB a O <fc D fczmfr 61tfn5^< t *> 1 ^> C 

S£fKb#»teU SCiO), Y20 3 , LaiOi> CeO:, PrjOs, NdiOs, 
Sm.O), EuiOj, GdiOj, TbtOs, DyiO,, HoiO(, Er 2 Oj, 

Tm! o„ Yb»o,*«ktJfLuiOa«ko^*»^e»a«ns^^< t*> is 

31i%RT0N a,0& < ktf4lftX^TOK.O*5)5:« - b 
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V>. LiiO, N a 2 0*3J:tXK 2 0 J: 0 SSJinS 

^fc^tfelSfcl^ S2i0tflttO %T^oTt>J:Vi„ dti £> <D 

N aiOO^tl* 1 3 *S^ttKtO©^a**4S*« & 

:£^BJO#^X£I/&tlfc&V>Tte, Biifti©tfi^l Oii% 
KTT^§^t^*L<, <ftfc, BiHftW5li%l5tTOMgO, 
6li%filT©C a O, 8 fi* %£*T<£>S r O 43 J: 1^1 0«*%£*T<2 
B a Z. bVi 0 ££>it£-, MgO, CaO, SrO* 

<k#B a0^e>a«tlS 11, 2fbt<»3S©tfIttO 

ti^5fi%$jgA, CaO©Mi^6ii%^S^> SrO©^ 
fl*t 8 mm% £@tL, »5^ttBa OCtfi^ 1 0 S*% 

ifB^7XMtio-flTafeSS iO^l. 7-1211%, 
Bj03^3~9fi»%, ZnO£9. 5~1 911%, Bi s 0 3 £62~ 
8 011%, &&Z$A 1 2 Ch£ 0 . 1 ~ 4S*%^"tJ l ^^7,m^tl«, «t 

ffirIB#7*il&J««&©KI<D — JBJIBT** S i 0 2 £ 1 . 1-4. 5 
mm%. B 2 0 3 £4~9fi*%, Zn0^9. 5~1 811%, 3$ 
Bi20^ 7 2 - 8 5 fi«%^tf# P D P MMMa^MiZM 

0. 1 ~ 2 M*%^tP^ ttfiifr £ tVi 0 BS£!Hbtl<£>#W»te, 
8 1t»!^TT?*5C t^SF*b<, Bit«tt2ii%^T 
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©MgO, 0. 1-4. 5li%©CaO, 0. 1-4. 5fi*%<2 
S r 0 33 £#4 II%£(T© B aO^^S £ Ltfffr £ b 

0. 8-2. 8T&£££2W£b<, *5M-* PDPfflif UT 
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tt, #«LCRSBi&, *i#/1>^-^> f©|t!!OSWp, CRT. 
(1) IgAy F 

7f#2 2, 2 3 mt5»f»« 2 5 , 2 6 t, Il37¥#22, 

2 3 oii^t^ :/#faWMK:#fe*r£«tt&3r* ^ 7# 2 4 t3&> 

3 2, 3 3 t> i^37¥# 3 2, 3 3 V ~71$famt\Z.Mf$. 
$nfciIH4l3 7 , 3 8 t, 1^37¥*3 2 , 3 3 

fM3 5 , 3 6 t, Mittl3 7 , 3 8 f^l:^t§I^^t7^ 
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^ill^n7¥#4 2, 4 3Si^t5^fM4 5-4 7 t, #J1 

^ y#4 4t^s&5. m7 izmmm^y ro ©«^ia»ifli#icj#T 

5*»®&5**r. #Ili^37f#4 2, 4 3it JKff^Fl^fc^oT, 

i*5tx;g-r©fMS2&^«, -en^ti©^^^^ nn^tsiW 

6 0 0- 7 0 Ot, MI GAy 0 0 — 6 0 Ot, illAy H 

45 0 — 50 0 < C , T^M3SSrfT-5 d <h b V^o 
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*ffitttt« fls»j**«4 5 0 - 6 5 D, IM*9H*ft#<7 0 X 

i o- 7 ~ i 3 o x i ovtj-eftsntMSU^. 

iilfe7iM b^y H 2 0 , MIGMF30, 3*®^ 

(2) «&BB»B£g« 
® 8 fc*UfcHI<Bl«7AS6il6 lte, TF7A6 2 £ ^^±0^ F =7 

&6 3&*>fcQ* *:<Df\-mm\zM%^y f 6 4 e>nx V> S o 0^ 

LftV>*«^— D-F6 5fc»oT-kHUBF7A6 SQQKttK 

li 6 6#Ktte>ftTV>S. Ilf-^t ±IhHB F 9 A 6 3 

«^LIB»IS££&fil 0 0teEI9 5 fc, IlUgF^A&1S6 1 , 

—)]/ 10 1, D U — ;W 10 2, HUB**, h 1 0 3 > 104, 

105, 106, 107, 108, 10 9, 110, * * 7 

X^>1 1 1, tf >^ n— ^ 1 1 2, f>'>3>7-Al 1 3 £iI3.T 



WO 03/087001 



17 



PCT/JP03/04043 



#t$&u-;i/i o i \zm^nt^m% c r-^ i i 4«tf >^o-^ 112 
t^t^x^>i 1 1 1 ©r B i^5iox##^D u -)v 102 ic##me> 

A .yH6 4 h*7A^M®^ e> 2 0 *im@&^#fcH'f «t"5 2 fit 

TifcWbfcj&s, t 5 ^ X^^©fB»«SE*^8B»S^*ff •Salt's y F33«fc 
( 3 ) P D P 

PfcoV>T, H®*#RRU«:^e»BiWrs. fc*5. £ dTf i» 93 T £ P D 

£i\ p d p i of i^S©-^Ji:o^T, his 
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(t fl^tflTO (Indium Tin Oxide) ftt^^D, 
/tXlM4te. «*tfAg«t£fc»C r/Cu/C r <Z> 3 JUftitHI^ £> 

jfcfc;, P D P § Wt5f ®S 8 S^tOViT, 

Ag, tfcttCr/Cu/Cr) ffl ©^-X h £X 9 U - >BJffl*fefc 2 
fCfcO-^MBBT?^ h^-r^^lcm^b, i^T5^tiaoT7 H 1/ 

xti i o tfmi&zn&o 

7^X111 0Jifc«» «C«£M1 4©tfc«J 0 t^^PB^l 
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ICk^fcUT^SnfefttSHHCrtfllttt, (R) > 

(o , *fe (b) 0 3fi©wm^b^ «#fc*#y- 

11 3 (R) , iM^H 3 (G) , fMMil 3 (B) 

(R) CttYaOa : E u, m^^^M 13 (G) CSZn 2 S i0 4 : 
Mn, Wfe^^^S 13 (B) CfiBaMgAhoO.rrEuft^^* 

v) „ ^enfno. o i~3 o a*gi5*3c}:t>*3 ~ 1 2 0 mmm~e$>% z. t 
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£F*1 1 4 f^l^m^^ffi^^^^^^ -eL-T* # 

5Xf 1 8 &Jfl*&UT*7C»8'&WM • 51^?L 1 7 *»jk"r*. 

fi^?L 1 7t^77f 1 8 ©ft^a, bu®« 1 8 
£fr 5 t # PI l-ff o T %> «k V* o 

feJ6^> -^©PDPl:*^T«> 5 0 0 , CKT©taS*T?§t**ff 5 C 
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tuft. *mMe>mWt-ete* izwlmp d p (Dmmzm \zmv mwvtz&. 

z.nt><Dnmm\zm.fe-2nz>%<D-eu?3:^o 
nnm 1 

A*U mm.!F\ZT 9 0 0 - 1 3 0 OtT 1 P#r B mg££ i*fco #CV>-£\ % 

m>&m\z&^Ti&mtftitftisf£*>v>&&> ^^^m.^,m^^mm\z^m 
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mmnfi&ThitQ'rzteznmmifitetttite* eras 

P a - s i^Sfililt^^fc. ^7XiW^llA>]/ 
tiLTffflt§HI:lt f^H^^4 5 0 ~ 6 5 0t7*«:t^S 

|4mm, 1$ 2 Omm0^7XD>> FSf^ibfc. ^ X a y F 

§ 1 0 TC/m i nT#MLfc£*©i»Ii&3I#&i!!l£U;fc. ^lt, 3 0 

~3o otn^tt§wiiiit£^abfc 0 i^^y \*mmmm« 

tUTtfflt^Ctt, ¥*5*&IIBK«»:#7 OX10-'~130X10"/ 

5iS^*fi^O]i!!^^ e>^§l^"TS ££Kl«fcoT, fiilmm, S$3 0 
mm©)tf7Xn7 F£fe»b&. ^Oj!f7XDy KCD+^SB* 2 0mm 

tJHc^O 1 mm/m i n ©jSfttfWS % WiU V tc„ 13?7,Uy 
cinS^ISUfe-r ^">^^7K4 , fc mpis^b, 



WO 03/087001 



23 



PCT/JP03/04043 



m/&#><z>#&^®*i&fc d ommm^^m (rag/cm 2 ) -c^bfco & 

Ufc. No. 2~6tt*H«l. No. l^it^7ttJttt«T**. 



1 















No. 


i 


2 


3 


4 


5 


6 


7 




Si0 2 


0. 3 


0.5 


1.7 


3.2 


12.0 


14.0 


15.0 


(wt*) 


B 2 0 3 


5. 1 


5. 1 


6.8 


6.6 


8. 5 


6. 5 


5. 5 




ZnO 


5. 5 


5.5 


9.9 


12.4 


14.5 


14.5 


14. 5 




Bi 2 0 3 


87. 6 


87.6 


80.0 


75. 6 


63.2 


63. 2 


63. 2 




A1 2 0 3 


0. 1 




0.4 


1.0 


0. 1 


0. 1 


0. 1 




Na 2 0 


1. 2 


1.2 


0.9 


0. 6 


0.7 


0. 7 


0.7 




La 2 0 3 


0. 2 


0. 1 




0. 6 










Ce0 2 










1.0 


1. 0 


1.0 




Br 2 0 3 






0.3 














X 


O 


O 


O 


O 


A 


A 






j 455 


500 


535 


630 


650 


660 


(xio-vc) 




130 


110 


98 


78 


81 


80 ! 


ftttttttft (MPa) 




116 


121 


128 


139 


144 


151 


jffiiTfctt (mg/cm 2 ) 




0.8 


0.6 


0. 5 


0. 3 


0. 0 


0. 0 



s i o.©***#i 5fi*%-e&> ft* aw e 5 o^i^n 

£ofc. 0Ui«kD. S i Oi©MT*»» 0. 5 ~ l 4li%T^§ut 
S iO^fi^O. 5li%^«- 1 mg/ c m 2 \z 
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vmmmmut.vxm^^m^^ sio.©tfitti. 7-1211% 

X^^tl^^b^o No. 9 ~ 1 2 No. 8fe<J:^l 3«Jt 

KMT? * £ o 



^2 













No. 


8 


9 


10 


11 


12 


13 




Si0 2 


2. 5 


2. 0 


4. 3 


10. 0 


5. 8 


5. 8 


(wtX) 


B 2 0 3 


2. 5 


3. 0 


7. 5 


9. 0 


15. 0 


16. 4 




ZnO 


7. 0 


8. 0 


12. 8 


20. 3 


13. 4 


13. 4 




Bi 2 0 3 j 


82. 5 


82. 5 


72. 4 


57. 9 


63. 1 


63. 1 




A1 2 0 3 


1. 0 


1. 0 


1. 0 


1. 0 








Na 2 0 


1. 0 


1. 0 








1. 0 




K 2 0 








1. 0 








CaO 


1. 0 


1. 0 




0. 5 








SrO 


1. 0 


1.0 












Y 2 0 3 










0. 2 






La 2 0 3 


1. 0 




1. 0 


0. 3 


0. 5 






Ce0 2 










0. 5 






Nd 2 0 3 










0. 5 


0. 3 




Gd 2 0 3 


0. 5 


0. 5 


1. 0 




0. 5 






Er 2 0 3 










0. 5 






O 


O 


O 


O 


A 


x 1 


f^m^ 00 


480 


470 


560 


625 


610 




ftftlBffigt (X10-VC) 


133 


129 


89 


80 


70 




^Mfflal^ (MP a) 


* n 1 


1 OA 

i L\3 


127 


131 


1 00 

1 it u 




jftTRffi (mg/cm 2 ) 


0. 5 


0. 7 


1 0. 5 


0. 2 


0. 0 
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3 3X1 OVCT^t), 130X1 OVtSanbtofc. 
B,0 3 ©^1^16. 4li5«m ^77l)3cW, *©f£SB?N;:$c 

3~ 1 5 fia%T&£ £ t&tft £b^<» 

Kffl$t*SP*J£ UT/Bl^**^ B!O s 0^titi 3 ~ 9 11% 
bfco No. 15-19»m No. 1 0«JttS5^T& 




tefl* 1 . 5 mg/ c m 2 T& D > 1- Omg/cm'SiBKlSofc. 
ZnO©m*«2 3. 2«*%T«, *©fW*fc 



WO 03/087001 



27 



PCT/JP03/04043 



t> ^^x't'^isa&^fta**^^*^^^*^*^' zno©^* 

£9. 5-1 9ll%^t?>-i^^^^- 

bfco No. 2 2~2 7tt*lfc«* No. 2 1 *«ktf 2 8 



WO 03/087001 



28 



PCT/JP03/04043 









mm 


m 




— r 




No. 


21 


0 0 


ltd 


24 


25 


26 


27 j 


28 




Si0 2 


12.0 


11.2 


n ft 

7. 0 


1.7 


2.0 


2. 1 


0.6 


0.5 


(wtX) 


B 2 0 3 


8.6 1 


8. 6 


7. 9 


7. 1 


5.0 


3.7 


4.1 


3.0 




ZnO 


22.0 


20. 3 


16. 7 


12. 1 


11.5 


7.9 


4.5 


4.0 




Bi 2 0 3 


52.5 


55. 0 


62. 0 


71.0 


80.0 


85.0 


90.0 1 


92.0 




A1 2 0 3 


1.0 I 


1. 0 


0. 9 


0.8 


0.5 


0.8 


— 1 


0.1 




Li 2 0 


0.5 J 


0. 5 




— 


— 


0.4 


— 1 


— 




Na 2 0 


1.5 


* 

1. 5 


1 A 

1. 4 


0. 3 


— 


— 


0.5 


0. 2 




K 2 0 








— 


— 


— 


— 1 


— 




MgO 









— 


— 


— 


— \ 


— 




CaO 


1.0 


1 n 
1 . u 


ft. A 
U. D 


— 


— 


— 


— 1 


— 




Sc 2 0 3 


— 






1.0 


— 


— 


— 1 


— 




Y 2 0 3 









1.0 


— 


— 


— 


— 




La 2 0 3 


0.9 


\ A ft 

| 0. 9 




1.0 


0.5 


— 


— 


— 




Ce0 2 










1.0 


— 


— 


— 


0.2 




Nd 2 0 3 


— 






1.0 


— 


— 








Gd 2 0 3 






3.5 


1. 0 






U. o 






Er 2 0 3 








1.0 




0.1 








O 


o 


O 


o 


O 


o 


A 


1 x 




660 


640 


585 


525 


485 


465 


450 




HMS&ffift (X10- 


7 /"C) 


80 


85 


92 


101 


117 


110 


130 




mm (MPa) 


140 


135 


129 


122 


120 


115 


110 




|g7Kfe (mg/cm*) 


0.0 


1 0.2 


0. 2 


0. 3 


1 0.3 


0.5 


0.8 





#7X^#e>n&^ofco Ufc^oT, Bi 2 0,©tfi^ 5 5-9 0 



WO 03/087001 




PCT/JP03/04043 



2-8 o mm%iz-?z> z. * lv>„ 

bfeo No. 2 9~3 2^M, No. 3 3 \Zlt&M~e$> & » 



£ 5 





mmm 




No. 


29 


30 


31 


32 


33 




Si0 2 


2. 0 


12.0 


4.7 


9.0 


10. 0 


(wt%) 


B 2 0 3 


4.5 


7.0 


5.5 


9. 6 


9. 0 




ZnO ! 


11.5 


14.5 


12.9 


18.3 


18. 1 




Bi 2 0 3 


80.5 


64.2 


73.0 


58. 2 


57. 7 




A1 2 0 3 




0. 1 


2.0 


4.0 


5. 0 




Na 2 0 


1.0 


0.7 


1. 2 


0.8 






Y 2 0 3 






0.7 








La 2 0 3 


0.5 


0.5 










Ce0 2 




1.0 










Nd 2 0 3 








0. 1 






Gd 2 0 3 










0. 2 




A 


O 


O 


O 


1 ° 




470 


635 


545 


650 


660 


(xiO'VC) 


122 


82 


91 


77 


73 ! 


^IMW3^m (MPa) 


121 


138 


130 


137 


139 


KTKtt (mg/cm 2 ) 


0. 6 


0.0 


0. 2 


0. 0 


0.0 



A hO ! C9^ti^5li%-ett, ftM£L&6 6 OtTfi&D, 6 5 0 "C £ 



WO 03/087001 



30 



PCT/JP03/04043 



A 1 lOiO^tiS 0 . 1 ~ 2 S«% £T£ £ Qtfr £ uVi„ 

^ 6 £5£eK7 fc> L i.O, N a iO&<ktfKiO <£>^W* ^S^t" £ fc#> 
lCf^Mbfc^^^m^#J^^bJto No. 3 4 ~ 4 4 te^UM. No. 
4 5-4 8 &J£ij£0!!T&3o 



6 







No. 


34 


35 


36 


37 


38 


39 


40 


41 




Si0 2 


1.2 


1.2 


1. 2 


4.0 


4.0 


4.0 


1. 2 


1.2 


<wt%) 


B 2 0 3 


6.7 


6.7 


6.7 ; 


9.0 


9. 0 


9.0 


6. 7 


6.7 




ZnO ! 


7.8 


7.8 


7.8 


13.6 


13.6 


13.6 


7.8 


7.8 




Bi 2 0 3 


80.3 


80.3 


79.3 


67.4 


67.4 


67.4 


80. 3 


79.3 




A1 2 0 3 


0. 5 


0.5 


0.5 


1. 0 


1.0 


1.0 


0. 5 


0. 5 




Li 2 0 


1.0 


1.0 


1.0 


2.0 






3. 0 






Na 2 0 


1.0 


2.0 


1.0 


1.0 


3.0 






4. 0 




K 2 0 


1.0 




2.0 


1.0 


1.0 


4.0 








La 2 0 3 


0.5 


0.5 


0.5 








0. 5 


0. 5 




Ce0 2 








1.0 


1.0 


1.0 








O 


O 


O 


O 


O 


O 


A 


A 




475 


475 


470 


585 


585 


580 


470 


465 


mmmmik (xio-vt:) 


125 


124 


127 


109 


108 


112 


125 


127 


m^^^m (MPa) 


121 


120 


122 


128 


127 


126 


118 


119 


»7Ki± (mg/cm ! ) 


0.6 


0.5 


0.7 


0.3 


0. 2 


0.4 


0. 5 


0. 6 




©5-6, ^fe < fc % 1 i«l±** #4** c fc i D , ^^iW© 

^6*3«ktf7«fc?>18Sj&>&«k3fc, LiiO, N a ,0 & <fc K:0 ©£-§h 
^7ii%t(t 3&03Bf6»**l 30X1 OVCSfi^., ©TKtt&St- 

L i 2 0©^W*/^ 3 M*% <D£%. Na.O0^II^4ll% 



WO 03/087001 




PCT/JP03/04043 



(D^mm* 4iixKTct5 c two? * b^. 

«8*5«fct*9 fcl* MgO> CaO, S r OUil^B aOC^i^ 
WTSfc«>tCf^S4bfc^7X»^%&*bfe. No. 4 9- 6 2^1 
#U No. 6 3~ 6 7 J&«Jfc1fc0l"C*S. 



^8 





mrnw 








No. 


49 


50 


51 


52 


53 


54 


55 


Rfi 


57 


58 


®.J& 


Si0 2 


2. 9 


2. 6 


2. 6 


2. 6 


1. 0 


4. U 


2. 6 


9 fi 
L . 0 


? fi 


9 fi 


(wtX) 


B 2 0 3 


3.7 


6.3 


6.3 


6.3 


6. 3 


5.0 


7.3 


7. 3 


6.3 


6.3 




ZnO 


5.7 


8.0 


8.0 


8.0 


8.0 


8. 5 


9.0 


9.0 


8.0 


8.0 




Bi 2 0 3 


80. 5 


70.9 


70.9 


70.9 


70.9 


71. 5 


72.9 


71.9 


71.9 


68.9 




A1 2 0 3 


1. 1 


1.0 


1.0 


1.0 


1.0 


0. 5 


1.0 


1.0 


1.0 


1.0 




Na 2 0 


1. 1 


0.2 


0.2 


0. 2 


0.2 




0. 2 


0. 2 


0. 2 


0.2 




MgO 


1.0 


5.0 


2.0 






1. 0 


6.0 










CaO 


1.0 


1.0 


6.0 






2.0 




7.0 








SrO 


1.0 


2.0 


2.0 


8.0 




3.0 






9.0 






BaO 


1.0 


2.0 




2.0 


10.0 


4.0 








12.0 




La 2 0 3 


0.5 


1.0 


1.0 


1. 0 


1.0 




1.0 


1.0 


1.0 


1.0 




Ce0 2 


0.5 










0. 5 














O 


O 


O 


O 


O 


O 


A 


A 


A 


A 


f^H^C CC) 


485 


530 


530 


525 


525 


520 


520 


525 


520 


535 


*%B3gffi& (xiO'VC) 


124 


103 


103 


105 


106 


102 


105 


103 


103 


102 


(MPa) 


120 


122 


122 


120 


119 


128 


124 


123 


122 


125 


BtK-14 (mg/cm*) 


0.4 


0.3 


0.3 


0.4 


0.3 


0. 3 


0.2 0.3 


0.3 


0.3 



WO 03/087001 




PCT/JP03/04043 



* 9 









h 
>* 








No. 


59 


60 


61 


62 


C 0 
DO 


RA 


00 


u u 


67 


ffaiPX. 


Si0 2 


4. 0 


4. 0 


4. 0 


A A 

4. 0 


3. 0 


O A 

3. 0 


O A 

o. U 


Q ft 

0. u 


^ ft 




B,0, 


5.0 


5.0 


5.0 


5.0 


4.0 


4.0 


4.0 


4.0 


4.0 




ZnO 


8.5 


8. 5 


8.5 


8.5 


8. 5 


8.5 


8.5 


8.5 


8. 5 




BijO s 


69.5 


69.5 


69.5 


69.5 


69. b 


C A C 


oy. o 


fiQ ^ 


Oi). O 




^1 2 0 3 


0.5 


0.5 


0.5 


0.5 


u. 0 


ft c 
U. u 


v. 0 


U . u 


ft 5 




MgO 


5.0 


1.0 


— 


— 


Q A 


1 A ft 










CaO 


3.0 


6.0 


1.0 


1.0 


0 A 




1 A ft 








SrO 




2. 0 


8. 0 


t ft 

1.0 


A A 

4. U 






1 4. ft 






BaO 


4.0 


3.0 


3.0 


10.0 


4.0 





— 




14.0 




La 2 0 3 
Ce0 2 


0.5 


0.5 


0. 5 


0. 5 


0. 5 


0.5 


0.5 


0.5 


0. 5 






A 


A 


A 


A 


X 


X 


X 


X 


X 




525 


520 


520 


520 












mmmm®. cxio-vc) 


100 


102 


102 


104 












mW&i&gt (MPa) 


122 


122 


121 


123 












ibKtt (mg/cm 2 ) 


0.4 


0.3 


1 0.3 


0. 3 










- 



MgO, CaO, S r 0*«fctfB aOMfU^i«t^^ 

^843<fc^9<£9 93£>;fr>&£5Ki, MgO, CaO, S rO^J:^ 

UT, m^7X^#5nft)5^fc. Lfc^oT, MgO, CaO, 
SrO^itfB a O 1 2ll%£lTT^5^tWf IV^. 

MgOO^W6. 0M*%, CaO©^W7. Ofi 



WO 03/087001 




PCT/JP03/04043 



5S*%^T, CaO»6li%KT. SrOtt8ll%KT« BaO 

|1 o~l 51:, S CiOi, Y1O3, L aiOs, C e O 2* PriOi, 
NdiOj, Sm.0!, Eu>0 3 , Gd:03> Tb ? O s , Dy:0., HdOi, 
EitOu TmiO., YbiOi*J:«LuiOi©*****Wr«fc»fcfP« 
bfc^^Xm^tl^^bfeo No. 6 9~10 0tt*m No. 6 8 
fe«fc^l01~116 «Jt«E«ajT*S. 



110 















No. 


68 


69 


70 


71 


72 


73 


74 


75 


mas 


Si0 2 


4.8 


4.8 


4.8 


4.8 


4.8 


4.8 


4.8 


4.8 


(wt30 


B 2 0, 


7.6 


7. 6 


7. 6 


7.6 


7.6 


7.6 


7. 6 


7.6 




ZnO 


12.9 


12.9 


12.9 


12.9 


12. 9 


12.9 


12.9 


12.9 




Bi 2 0 3 


73.7 


73.6 


73. 6 


73. 6 


73.6 


73.6 


73.6 


73. 6 




A1 2 0 3 


1.0 


1. 0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 




Scj0 3 




0. 1 
















Y 2 0 3 






0. 1 














La 2 0 3 








0. 1 












CeOj 










0. 1 










Pr 2 0 3 












0. 1 








Nd 2 0 3 














0. 1 






Sm 2 0 3 
















0. 1 






O 


O 


O 


O 


O 


O 


O 


O 


CC) 


570 


570 


570 


570 


570 


570 


570 


570 


f»3S^$c (X10-VC) 


88 


88 


88 


87 


88 


88 


88 


88 


(MPa) 


95 


111 


112 


113 


111 


110 


112 


111 


WTKiiOng/cm*) 


0.2 


0. 2 


0. 1 


0. 2 


1 0.2 


0.3 


! 0.2 


0. 2 



WO 03/087001 




PCT/JP03/04043 



* 1 1 







n 








No. i 


76 


77 

1 1 


78 


79 


80 


81 


82 


83 




Si0 2 


A 0 

4. o 


A Q 
4. O 


4 8 


4 8 


4.8 


4.8 


4.8 


4.8 


(wt%) 


B 2 0 3 


7 fi 


7 ft 


7 6 


7 6 


7. 6 


7.6 


7.6 


7.6 




ZnO 


1 9 Q 


1 9 Q 


12 9 

1 Li • <J 


12 9 


12.9 


12.9 


12.9 


12.9 




Bi 2 0 3 


( 0. u 


7^ fi 

(0.0 


73. 6 


73. 6 


73.6 


73.6 


73.6 


73.6 




A1 2 0 3 


1 0 


1 0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 




Eu 2 0 3 


n i 

U. 1 








— 


— 








Gd 2 0 3 




0 1 






— 


— 









Tb 2 0 3 






0. 1 




— 


— 








Dy 2 0 3 


— 







0. 1 


— 


— 





— . 




Ho 2 0 3 










0. 1 










Er 2 0 3 












n i 








Tm 2 0 3 














0. 1 






Yb 2 0 3 
















0. 1 






o 


o 


O 


O 


o 


o 


O 


o 


CC) 


570 


570 


570 


570 


570 


570 


570 


570 


mmm®wt (xio-vo 


I 88 


88 


88 


88 


88 


87 


! 88 


88 


(MPa) 


111 


113 


112 


110 


111 


110 


112 


110 


ffl7Ktt(mg/cm 2 ) 


0.2 


0. 1 


0. 2 


0.2 


0. 1 


0. 2 


0. 2 


0. 2 



WO 03/087001 




PCT/JP03/04043 



mi 2 











No. 


84 


85 


86 


87 


88 


89 




Q 1 


&n eft- 

mm 




4.8 


4.3 


4.3 


4.3 


4.3 


4.3 


4. 3 


4. 0 


{yri%) 




7.6 


6. 8 


6.8 


6.8 


6.8 


6. 8 


6. 8 


0. O 




ZnO 


12.9 


11. 6 


11.6 


11. 6 


11.6 


11.6 


11.6 


.1.0 




Bi.,0* 

*-* * Z 3 


73.6 


66.3 


66.3 


66.3 


66.3 


66.3 


66. 3 


cc 0 
l)D. 0 




A1 2 0 3 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1. u 


1 ft 

1. U 




Sc 2 0 3 


— 


10.0 


— 


— 


— 


— 








YiO, 


— 


— 


10.0 


— 


— 


— 








La 2 0 3 


— 


— 


— 


10.0 


— 


— 








Ce0 2 


— 


— 


— 


— 


10.0 










Pr 2 0j 












10. 0 








Nd 2 0 3 














10.0 







Sm 2 0 3 
















10.0 




Lu 2 0 3 


0. 1 




















O 


O 


O 


O 


O 


0 


O 


0 




570 


575 


575 


575 


575 


575 


575 


575 


MHRffR (xio-VC) 


88 


89 


89 


I 89 


89 


88 


88 


88 


(MPa) 


111 


128 


129 


128 


129 


130 


128 


128 


gjcg (mg/cm 2 ) 


0. 2 


0. 2 


0. 1 


0.2 


0. 2 


0. 1 


0.2 


0.2 



WO 03/087001 




PCT/JP03/04043 



« 1 3 















No. 


92 


93 


94 


95 


96 


Q7 






100 




3i0 2 


4.3 


4.3 


4.3 


4.3 


4.3 


A 9 

4. o 






4 3 


\W I ZD/ 




6. 8 


6.8 


6.8 


6. 8 


6.8 


c o 

6. o 


0. o 


u . o 


u . o 




ZnO I 


11.6 


11. 6 


11.6 


11.6 


11.6 


11.0 


11.0 


1 1 R 1 

1 1 . o 


1 1 fi 

L 1 . U 




Bi 2 0 3 


66.3 


66.3 


66.3 


66.3 


66.3 


bo. o 


00. 0 


fifi 3 
o u . o 


JO. 0 




A1 2 0 3 


1.0 


1.0 


1.0 


1.0 


1.0 


1 n 
1. 0 


1 . u 


1 n 


i n 




Eu 2 0 3 


10.0 


— 


— 


— 


— 












Gd 2 0 3 


— 


10.0 


— 


— 


— 












Tb 2 0 3 


— 


— 


10.0 


— 


— 












Dy 2 0 3 


— 


— 


— 


10.0 


— 












Ho 2 0 3 


— 


— 


— 


— 


10.0 












Er 2 0 3 












1 n n 
i u . u 










Tm 2 0 3 














10.0 


— 






Yb 2 0 3 
















10.0 






Lu 2 0 3 


















10.0 






o 


o 


o 


O 


O 


o 


O 


O 


o 




575 


580 


575 


580 


575 


575 


580 


580 


580 


mmm%» (xio-vr) 


88 


87 


88 


88 


88 


87 


88 


88 


87 


(MPa) 


129 


130 


128 


129 


127 


128 


128 


129 


127 


B7Xtt(mg/cm 2 ) 


0.2 


0. 2 


0. 2 


0. 3 


0.2 


0.2 


; 0.2 


0.2 


0. 2 



WO 03/087001 




PCT/JP03/04043 



SI 4 













No. ! 


101 


102 


103 


104 


105 


106 


107 


108 




Si0 2 


4.3 


4.3 


4.3 


4.3 


4.3 


A 0 
O 


4 3 


4 3 






6.8 


6. 8 


6.8 


6.8 


6. 8 


O- o 


6. 8 


6. 8 




ZnO 


11.6 


11.6 


11.6 


11.6 


11.6 


1 1 fi 

11-0 


11. 6 


11. 6 




Bi 2 0 3 


64.3 


64.3 


64.3 


64.3 


64.3 


fid. 3 


64. 3 


64. 3 




A1 2 0 3 


1.0 


1.0 


1.0 


1.0 


1.0 


1 n 


1. 0 


1 0 




Sc 2 0 3 


12.0 


— 


— 


— 


— 










Y 2 0 3 


— 


12.0 


— 


— 


— 










La 2 0 3 


— 


— 


12.0 


— 


— 










Ce0 2 


— 


— 


— 


12.0 












Pr 2 0 3 










i 9 n 










Nd 2 0 3 












12.0 


— 


— 




Sm 2 0 3 














12.0 




]Eu 2 0 3 
















12.0 




X 


X 


X 


X 


X 


X 


X 


X 




















ifcBgi?IM$t (xio- 




















*$TO3i£g£ (MPa) 


















B7Ktt(mg/cm 2 ) 



















WO 03/087001 



39 



PCT/JP03/04043 



^1 5 







n 








No. 


109 


110 


111 


112 


113 


114 


115 


116 




Si0 2 


4.3 


4. 3 


4.3 


4. 3 


4. 3 


4. 3 


4.3 


4.3 


(wt«) 


B 2 0 3 


6. 8 


6. 8 


6.8 


6.8 


6. 8 


6. 8 


6.8 


6.8 




ZnO 


11.6 


11.6 


11.6 


11.6 


11. 6 


11. 6 


11.6 


11.6 




Bi 2 0 3 


64. 3 


64.3 


64.3 


64.3 


64.3 


64.3 


64. 3 


64.3 




A1 2 0 3 


1.0 


1.0 


1.0 


1.0 


1.0 


1. 0 


1.0 


1.0 




Gd 2 0 3 


12.0 


— 


— 


_ _ 






— 


— 




Tb 2 0 3 





12.0 
















Dy 2 0 3 






12.0 




_ 





— 


— 




Ho 2 0 3 








12.0 


— 


— 


— 


— 




Er 2 0 3 










12.0 


— 


— 


— 




Tm 2 0 3 
Yb 2 0 3 










— 


12.0 


— 
12.0 


— 




Lu 2 0 3 


X 


X 


X 


X 


X 


X 


X 


12.0 

X 




















MtBKflift (xio- 


V"C) 


















(MPa) 


















gTKfe (mg/cm*) 



















SC2O3, Y2O3, La:Oj, Ced, Pr 2 0 3 , NdiOs, S1112O3, 
EU2O3, GdiOs, Tb:0», DyiOi, HdOs, EtjOj, TimOi, 
Yb.O»*J:tfL u.O.tt, ^7X««Oli^I^^l^t§l^ 



WO 03/087001 



40 



PCT/JP03/04043 



icf^Mbfe**^xm^^^^bfeo no. 119-122 

No. 1 1 7^,k^l 1 8tttt^TS5. 



S16 







mmm 


No. 


117 


118 


119 


120 


121 


122 




Si0 2 


2. 10 


2.10 


.2. 10 


2.08 


2.06 


2.03 


(wt%) 


B 2 0 3 


7. 30 


7. 29 


7.29 ; 


7.24 


7. 15 


7.04 




ZnO 


13.27 


13. 26 


13.26 


13. 17 


13.01 


12.81 




Bi 2 0 3 


75.97 


75.93 


75.90 


75.37 


74.46 


73. 31 




AljO s 


0.40 


0.40 


0.40 


0.39 


0.39 


0. 38 




Na 2 0 


0.96 


0.96 


0.96 


0.95 


0.94 


0.93 




Gd 2 0 3 




0.06 


0. 10 


0.80 


2.00 


3.50 




O 


O 


O 


O 


O 


O 


CC) 


520 


520 


525 


525 


530 


534 


JNkKMft (xio-VC) 


99 


99 


98 


99 


98 


99 


IttW^S (MPa) 


98 


101 


108 


115 


117 


120 


»7Ktt(mg/cm 2 ) 


0.3 


0. 2 


0. 3 


0. 2 


0. 2 


0. 2 



m 1 6 <£ D m &J&>fc«k 5 G d:0!©"alfi$ 0 . 1-3. 5 MMX 
ZnO^BiOiOliJt (ZnO/BiOi) £^ftf T £ & K: 

f^iifc^7^i^tisstfc. no. i 2 4- 1 2 6 no. 



WO 03/087001 




PCT/JP03/04043 



* 1 7 





uu fcfc Hal 








ihmffl 

J**" TVS. V 4 


No. 


123 


t n a 

124 


IOC 


1 9 fi 


1 97 




Si0 2 


4.4 


3. 1 


7. 6 


3. 5 


0. 0 


(wtX) 


B 2 0 3 


6.0 


5. 5 


7. 0 


C A 

6. 0 


c: ft 
0. u 




ZnO 


4. 2 


4. 4 


13. 3 


1 c o 

lb. o 


1 7 fi 




Bi 2 0 3 


80. 9 


81. 5 


CO 7 
00. < 




7^ 1 




A1 2 0 3 1 


2. 0 


0. 8 


1. 1 


i n 


1 ft 




Na 2 0 


2. 0 


l. 2 










MgO 




3. 0 










SrO 






A A 

o. y 








La 2 0 3 


0. 5 


ft K 


1 A 

i . ft 








Ce0 2 








0.4 


0.4 


ZnO/ B,0, 




0.7 


0. 8 


1.9 


2.8 


3.4 




A 


O 


o 


O 


A 




520 


510 


605 


545 


540 


&&HSffi& (xio-VC) 


113 


1 18 


86 


85 


87 


«S«tfj3&m (MPa) 


119 


114 


125 


120 


116 


BTKtt (mg/cm ! ) 


0.4 


0.4 


1.0 


0. 2 


0.0 



^ 1 7iD^y^<fc5t, ZnO^B 2 O s 0liJt^O. 7 <h 3 . 4 

B ! O 3 OltJt^S»bT0. 8-2. 8 £f 5 £ £#Jff*U^. ■ 

8H, A 1 jOat S i OjCDfiSJt (A 1 2 0 3 / S i O.) ?£iWf § 

fc®izfcmvt£tf7z.m.j&w*^^fro no. 1 2 8~ 1 3 o 

No. 13l£J;tfi3 2«it^^JT^^>o 



WO 03/087001 




PCT/JP03/04043 



« 1 8 







Jttt 


w 


No. 


128 


129 


i on 


131 


132 


urn 


Si0 2 


3.4 


4. 0 


5. 0 


4.0 


2.0 


(wtX) 


B 2 0 3 


6. 5 


5. 5 


5. 9 


5. 5 


3.4 




ZnO 


10. 1 


8. 5 


4- 7 


12. 9 


9.0 




Bi 2 0 3 


78. 3 


72. 9 


79. 0 


72.7 


82.6 




A1 2 0 3 




1. 2 


0 c 
Z. 0 


2.4 


1. 8 




Li 2 0 1 











1. 1 




Na 2 0 


1. 2 


0. 4 


. i. U 


1.2 


— 




SrO 




5. 5 




— 


— 




La 2 0 3 


0. 5 


2. 0 




— 


0. 1 




Ce0 2 








0.3 


— 




Gd 2 0 3 








1.0 


— 




Er 2 0 3 






0.9 






A1,0,/ SiO, 




0.0 


0.3 


0. 5 


0.6 


0.9 




O 


O 


O 


A 


A 


ec) 


515 


520 


530 


1 550 


475 


(X10-VC) 


106 


104 


108 


92 


106 


(MP a) 


115 


118 


122 


123 


110 


»7Ktt (mg/cm') 


0.3 


0. 3 


0.4 


0. 2 


0. 5 



Sl8«kDW6*a:J:5fc, A l.O.tS.i O.©llM0. 6 K-h© 
fft&^tf^f 7XlftJ*<»©Jttt« 1 3 3 - 1 3 9 ^SUfco 



WO 03/087001 



43 



PCT/JP03/04043 



tl9 





J 










No. 


133 


134 


135 


136 


137 I 


138 1 


139 




Si0 2 


0.7 


1.5 


9.9 


3. 0 


16.5 


15.2 


23.5 


(wtSS) 


B 2 0 3 


16.0 


7.6 


12. 3 


9.0 


3.0 


8.5 


2.3 




ZnO 


8. 1 


8.9 


4. 5 


10.0 


0. 5 


1.2 


2.4 




PbO 


73.7 


78.6 


70.4 


74.0 


79.5 


68.5 


65.3 




A1 2 0 3 


0. 5 


0.4 


1. 6 


1.0 


0.5 


4.7 


3. 2 




Na 2 0 






1.3 





— 


1.9 


3.3 




K 2 0 


0.7 


1.9 




— 


— 


— 


— 




CaO 


0. 3 


1. 1 














BaO 








0.3 












O 


O 


O 


O 


o 


O 


o 


«sf*& CC) 


480 


480 


540 


490 


530 


630 


650 


(X10-VC) 


95 


107 


91 


96 


104 


88 


91 


(MPa) 


115 


111 


127 


118 


135 


130 


145 


K7Kfe(mg/cm') 


3.3 


4.0 


1.9 


1 2.8 


2. 1 


1.5 


1.3 



6 5 omD, fl^l»»»«»C**7 0X10 130X1 OV^TJ* 
ic «fc o T # 7 X & J$ 4fe £ m A 2 •& T t> «k o 



WO 03/087001 



44 



PCT/JP03/04043 



2 0 







mum 






No. 


140 


141 


142 


143 


144 




Si0 2 


3 4 


2. 1 


8.1 


2. 1 


2.0 


(wt%) 




6 7 


7. 2 


5.7 


7.2 


7.0 




ZnO 


12. 5 


13.2 


13. 3 


13.2 


12.8 




Bi 2 0 3 


75. 7 


75.5 


68.7 


75.3 


73. 2 




A1 2 0 3 


1.0 


0.4 


0.8 


0.4 


0. 4 




^a 2 0 


0. 6 


1.0 


0.3 


0.7 


0. 7 ! 




CaO 






1. 2 


0.4 


0. 4 




SrO 






1.2 








La 2 0 3 


0.1 


0.6 










Nd 2 0 3 






0.7 








Gd 2 0 3 








0.7 


3. 5 






O 


O 


O 


O 


O 




539 


524 


605 


! 525 


534 


riftMMft (xio-VC) 


97 


98 


87 


99 


99 


«l$3&g (MPa) 


126 


120 


138 


123 


130 


B&Tfcfe (mg/cm*) 


0.3 


0.4 


0. 1 


0.3 


0. 2 



i&movzmfe* ±m\zm.fe-znz> hw\tfe^o 

1 0" 7 ~ 13 0X1 OVt:0|SH*I^fe»Iit§tt?»^itUT 



WO 03/087001 



45 



PCT/JP03/04043 



4 5 0 ~ 6 5 0 X:<Dftm&\zm.2> fe©"C^< » ffl&KJfc 

mmm 2 

0 4 fc&^T, §t#§&** 2 5,26 tte, ^m^J 1 7 ©^7Xitt 
fcftfflb, 6 1 OtTiMIt^-^tiD, 7iHbA7F20§ 
fgUfe. H37*fr2 2,2 3 ^m^^y xM htUTttMn 

& V* 5 £ £ SL^. 

SSfc^C^i^WStS^S^^O^ S i 0 3 £7~1 2 11%, 
BaOs^3~9m*%, ZnOS9. 5~19li%, Bi*0 3 £62~ 
8 011%, AhOa^O. l~4li%, SdOi, YjOi, La 3 0 3 , 
CeOj, PriOi, NdiOi, SraiOi, EutO,, Gd 2 0 3 , TbiO), 
DyjOa, HojOa, Er 2 0 3 , Tm 3 0 3 , Y baO.*«ktf L uiOi* 



WO 03/087001 



46 



PCT/JP03/04043 



^n5©^tt*4li^aTit5i:^* J »*^^. MgO 
§5ti%Pi"F> Ca0^6ll%^T, SrO$8iI%^T> 
BaO^lO li%£lTtb. cne>©^th^ 1 Oli%^Tif§ £ 

ttO. 8~2. tfcA 1:0,©S i O«t^t§liit«0. 5 

^MFlJ 3 

#^<£> — IT, 0 5 \Z^VTcM IGA^F £f£ML, utl 

0 5 fc&V^T, £f*g&*tf 3 5 , 3 6 Kite, MMM 7 1 9 Xfitt 
€r^fflb> 5 2 5^T^^L3®-r^-tlcJ;0, MIGA*;P30S^» 
Ufco aMnT##3 2 , 3 3 &mj&~?Z>7 h tVTfeMn- 

S (Bs) 5&*1. 6TOFe-Ta-Nl^, l^t^^3 4tl 



WO 03/087001 



47 



PCT/JP03/04043 



%, B 2 03^3~9M*%> ZnO£9. 5~19ll%, B i iOs^ 6 8 
~80S»%, AhO^O. l~4lt%, ScOj, Y 2 Ou La 2 Os> 
CeOt, Pr!Oi, Ndi0 3 « Sm.Oi, Eu:0., GdiOs, Tb 2 0 3 , 
Dyi0j , Ho^,, Er*0 3 > TmiOi,.Yb.O.*itfLu,Oi±D«t5# 
*6itfn*^< tUtSO. 1-5 - 
$?£bV*o 

Li 2 0^2M*%^T, Na.OS3ii%PiT« K.O§4li%PiTt 

iine>o^if«:4sa%^T^-rsjit^^*b^ 0 Mgo 

§5lt%^T, CaO$6lI%PiT, SrO$8li%KT, 

teO. 8-2. 8T?*?K £fcA l tOi©S I Oifc*rr*a*Jfc«0. 5 
^T-T 25 3 £ £ S b V* o 



WO 03/087001 



48 



PCT/JP03/04043 



m 6 \Z&^T. mm^M4 5 , 4 6, 4 7 fcfc*, ^#£#1 141 <Dfi? 

4 0 SflsSiLfc. ^^^14^5 3 tVXtef&ftlMJ&mm <B s ) ** 

0. 8TCCo-Ta-Zr-Nb^6&5^^ ^II54tlT 

fcfcH^tf^**, #IM5 1, 52ilTttMgO-NiO- 

b^, «*B»«EI(slC*fr»»**tt*li»^*teW:* Si0 2 © 

£Sfc#j£#©^W*£W!SE^Si&g#*&0* SiOi&l. 7-511 
%, B s 0^3~9ii%. ZnOS9. 5~19fi»%> Bh0^68 
~8 011%, A l:O s ^0. l~4fi»%, ScsO,, YjOj, LaiO*. 
CeO:, PrjOi, Nd 2 0 3 , SirnOs, EuiOs, GdjOa, Tb 2 O s , 



WO 03/087001 



49 



PCT/JP03/04043 



DyiOi, Ho 2 0 3 . Er 2 0 3 > Tm 2 0 3 , Y b *0 3 & J: Zfi L u 2 0 3e fc 0 & 

Li!0$2lI%£(T, Na:0§3lI%£iT, K!0$4li%£(Ti 
L,, cn5 0^tt*4liXKTtt5rt^Sb^. MgO 
£5**%£*T\ C'a0^6tl%^T, SrOS8ii%RT, 
BaO^l 0 li%£(Tib> unSCD^ff-* 1 OlI%^Tit§ E 

J*0. 8~2. SfcA hO 3 0S i O 2 (:^t§litb»0 . 5 

Hl#S0!l 5 

m&&Wkl&M&& 2 1 ~ 3 9 (C^bfeo 
7Ktt*«trX§Slft*^ 2 1-39 K^Lfco 



WO 03/087001 



50 



PCT/JP03/04043 



iwmtfc^, Gfr&mmisito ^7XMi^ ^©fes^c^s 
# ^ x ia/&#»^# ^tifeA^fefeo^xtsiL p dp mmm^u^ 

nutate, b*iimr 3103-1 <Dum^m\zmmvx^^rc 0 

5:tHi?t, iSg 0 . 5 5~0. 7 5mm, fi£ 2 3 4 ~ 2 3 6 

5 0 0 X:&LT<D%imum~eMM~?Z>Xilb\Z\t, $kfc&& 
4 5 O'C&T tUZfi? xmf&M&mfcT&ZL i:^gJLU 0 

Et4mm, g£ 2 0 mmO^ ^ X U y F £f£ig Lfe„ -e<£>7J^Xny 
F£ 1 0 t:/m i n b <h # ©«3g^ £$J£: b fc» fit, 

3 0 - 3 0 0^£:mt§¥^ff*JI*31^$c£l?ffibfc o 



WO 03/087001 



51 



PCT/JP03/04043 



WzKftte, 2 5 0 - 4 2 5 u.m<Dtf ? xmtfiWVM.frtfifcm 1 
ii'>^ (%) \z£QWffiVtzo a*M^^^/h$ ^%<DT°&Z>te£m 

m^fe ! lfom<Z)m%ifrt>$LB\&~fZ>Z.£\Z&-3T. l mm, S$30 

mm(D^7^D y F^fflLf;, ^©^77D y FO^^SR^ 2 0 mm 

■fe;i/Kl<fc 0 1 mm/m i n <£>SS^T#M£ EPiin L-fc. fi^XUy F#*1R 

^bfeo No. 2 0 3 ~ 2 0 6 U^ffi&U No. 201, 2 0 2feiD? 
2 0 7 teitmMT*&2>o 



WO 03/087001 




PCT/JP03/04043 



2 1 















No. 


201 


202 


203 


204 


204 


206 


207 


urn 


SiOj 


0.3 


0. 8 


1.1 


3.4 


4 0 


4. 5 


4. 9 


(wtao 


B 2 0 3 


5.7 


8.0 


6.4 


6. 5 


4 7 


5. 9 


9. 8 




ZnO 


10.3 


9.5 


12.8 


10.6 


11 6 

1 li V 


11.9 


9. 9 




BiA 


80. 1 


79. 2 


T7 R 
I I . 0 


78 3 
( 0. 0 


79. 0 


76. 2 


75.4 




A1 2 0 3 


0. 1 




0. 1 




0.1 


0. 5 






Na 2 0 


3. 5 


0. 5 


2.0 


1.2 


0.6 


1.0 






MgO ~\ 




2.0 
















X 


X 


O 


O 


O 


A 


A 








410 


435 


444 


450 


486 


ffeK&ttSt (xio-VC) 






108 


106 


100 


100 


94 


»7Kf£ (%) 






0.4 


0. 2 


0.2 


0. 1 


0. 1 


atttwatg (MPa) 






72 


78 


81 


80 


81 



^2 1 &QWZfrtSi&5fc, SiOaOtfi^O. 3S»%<h, 

sio^tiit 1. i~4. 5m*%-ea5^d<h^^^b^o 

wbfc. No. 2 0 9 ~2 11tt$WJ. No. 2 0 8 *j;^212tt 



WO 03/087001 




PCT/JP03/04043 



2 2 













No. 


208 


209 


210 


O 1 1 

211 




ILL HA* 


SiOjj 


4.0 


3.4 


1.2 


2. 7 


4. 4 


(wtX) 


B 2 0 3 


2. 3 


4.0 


7.4 


9. 0 


10. 6 


ZaO 


16. 2 


10.0 


16.1 


9. 9 


10. D 




Bi 2 0 3 


77. 5 


76. 2 


73.7 


•7*7 1 


7 0 A 




A1 2 0 3 




1.0 


0. 2 


U. L 






Li 2 0 




1.5 










Na 2 0 






1. 2 


1 1 
1.1 






K 2 0 










2. 0 




SrO 




3.9 










La 2 0 3 






0.2 










X 


O 


O 


o 


X 






407 


433 


449 




JRBMltt (xio- 


7 /"C) 




) 110 


103 


104 




ffitTKtt (%) 




0. 3 


0.2 


0. 3 




$5«cW3ilfi£ (MPa) 




80 


79 


81 





^bfco No. 2 14-21 6tt£ttfl. No. 2 1 3 & £ 2 1 7 



WO 03/087001 




PCT/JP03/04043 



312 3 











)£ 82 1711 


No. 


213 


214 


215 


216 


217 


as r& 
(wt*) 




2. 1 


3. 3 


1. 1 


1.2 


3. 1 


B 2 0 3 


6. 2 


5.8 


7. 1 


7.3 


4. 5 


ZnO 


7.6 


9.5 


13.5 


18.0 


19.2 


Bi 2 0 3 


81.7 


80.0 


76. 1 


72. 8 


72. 0 


A1 2 0 3 j 


0.9 


0.9 


0.2 


0. 1 


0. 5 


Li 2 0 | 


— 


— 


0.9 






Na 2 0 


— 


0.5 


— 


0. 6 


0. 7 


K 2 0 


0.5 










MgO 


1 0 








— z — 


SrO 






1.0 






La 2 0 3 






0. 1 








o 


O 


O 


O 


X 




440 


448 


413 


437 




mmWifcm. (xio-vo 


103 


101 


105 


97 




(%) 


1.6 


j 0. 5 


0. 3 


0. 2 




tttftft&g (MP a) 


81 


82 


77 


79 





7k i &*m~mmM'pmtf i . 6*T?fcofc. o^d, i. 5%^@x.t 

Z n Otf^WSte 9 . 5 ~ 1 8 S* % T * & C t * U ^ - 
£jfcbfco No. 2 1 9 - 2 2 2 te^JS^K No. 218*<k^223 



WO 03/087001 




PCT/JP03/04043 



2 4 







mm 








No. 


218 


219 


220 


221 


222 | 


223 


®.& 


Si0 2 


4 S 


3. 5 


1. 5 


2.0 


1.5 


3. 5 


(wt%) 


B 2 0 3 


7 6 


6. 3 


6. 1 


5. 5 


4.0 


2.0 


ZnO 


13 0 


10.9 


11. 7 


9. 5 


9. 5 


7. 1 


Bij0 3 


70 4 


72. 0 


79. 5 


82.0 


85.0 


87.4 


A1 2 0 3 


1.0 


1. 1 


U. 1 


0.8 


— 


— 


Na 2 0 




1 A 

1. 0 




0. 2 


— 


— 


K 2 0 


0.4 


1 O 

1. i 




— 


— 


— 


MgO 


1. 6 






— 


— 


— 


CaO 







1.0 


— 


— 


— 


SrO 


1.5 






— 


— 


— 


BaO 




4.0 










La 2 0 3 






0. 1 












O 


O 


O 


o 


A 


X 




491 


446 


441 


433 


415 




mm&&m. (xio-vo 


92 


105 


101 


105 


106 




gjcjg (%) 


0. 1 


0. 2 


0. 1 


| 0. 3 


0.4 




mmm&m (MPa) 


85 


81 


78 


77 


74 





7 2- 8 5li%t*5ut^Sl^. 

B i 2 0.mi^8 5. om*%T?te. ^7X«I^S 



WO 03/087001 




PCT/JP03/04043 



£^bfc„ No. 2 2 4~ 2 2 7 ^1i, No. 2 2 8ttJt««T?* 
5. 



S25 





mmm 






No. 


224 


225 


226 


227 


228 


(wt%) 


Si0 2 


3.4 


1.8 


1. 1 


4. 0 


4. 3 


B 2 0 3 


0. 0 


7 0 


S 1 

0 • 1 


5. 1 


5. 8 


ZnO 


10.6 


13. 1 


11.6 


10.9 


11.8 


Bi 2 0 3 


78.3 


76.0 


81.0 


76.8 


72. 2 


A1 2 0 3 




0. 1 


0. 2 


2.0 


2. 7 


Li 2 0 ] 




0. 1 








Na 2 0 


1.2 


0.7 




1.0 


0. 6 


CaO 




0.4 




0. 2 


0.9 


SrO 




0.8 


0.9 




1.7 


La 2 0 3 






0. 1 










O 


O 


O 


O 


O 




435 


436 


420 


450 


471 


«3S« (xiO'VC) 


106 


104 


103 


100 


97 


«7Ktt (%) 


0. 2 


0.3 


0.2 


0. 1 


0. 1 


ttM*ft&& (MPa) 


78 


77 


75 


80 


82 



J;3fc, A 1 2 0 3 <7)lirW*^2. 7ii%T}t «CflSjft*«4 7 l*CT?fc 
tK 4 5 0 t^i^Tltofc. bfc^oT, Al 2 O 3 0^fi{t 2 

i26fe<fc^27l:, L i 2 O > Na.O*i«KtO©^i*ftWt 



WO 03/087001 




PCT/JP03/04043 



5 g> Kfe8S b # ^ XIW Z^VtCo No. 2 2 9 - 2 3 7 
#1, No. 2 3 8-2 4 2ttifclS5^T**5. 



126 













No. 


229 


230 


231 


232 


233 


234 


235 




Si0 2 


1.9 


1.9 


1.9 


1.9 


1.9 


1. 9 


1.9 


(wt%) 


B 2 0 3 


6.9 


6.9 


6.9 


6. 9 


ft Q 


D. V 


fi 9 




ZnO 


12.0 


12.0 


12.0 


12.0 


12.0 


12.0 


12.0 




Bi 2 0 3 


79.0 


77.0 


77.0 


77.0 


75.0 


75.0 


75.0 




A1 2 0 3 


0. 2 


0. 2 


0.2 


0. 2 


0.2 


0. 2 


0. 2 \ 




Li 2 0 




2.0 






2.0 


1. 0 


4.0 




Na 2 0 






2.0 






2. 0 






K 2 0 








2.0 


2.0 


1.0 








O 


O 


O 


O 


O 


O 


A 




445 


381 


419 


431 


372 


387 


369 


f&mm&m (xio-vc) 


97 


112 


112 


105 


119 


123 


126 




0. 1 


0.3 


0. 3 


0. 3 


0.3 


0.4 


0. 5 


(MPa) 


80 


75 


77 


74 


69 


70 


68 



WO 03/087001 




PCT/JP03/04043 



S27 









No. 


lob 


16 I 


Zoo 


Z 03 


Z4U 


OA 1 
Z4I 


9/19 
ZftZ 




SiO, 


1. 9 


1 ft 

1. 9 


1 ft 

1. 9 


1 ft 

1. 9 


1 ft 
1. 9 


1 ft 
1. 9 


i ft 


(wtSK) 


B 2 0 3 


6- 9 


6. 9 


0. 9 


D. 9 


C ft 

D. 9 


c ft 

b. 9 


£ ft 




ZnO 


to rv 

12. 0 


1 Z. 0 


10 ft 

1Z. u ; 


1 O ft 

1 1. 0 


1 o ft 
1Z. 0 


10 ft 

1 Z. U 


19 ft 

1 z . u 




Bi 2 0 3 


1-7 C /\ 

75, 0 


75. 0 


1 A ft 

74. 0 


*7 4 ft 

f 4. U 


*7 A ft 

(4. U 


7 vl ft 

( 4. U 


7 A ft 

( 4. U 




A 1,0, 




0 2 


0 2 


0 2 


0 2 


0 2 


0. 2 




Li 2 0 






2.0 


1.0 


5. 0 








Na 2 0 


4.0 




2. 0 


2.0 




5.0 






K 2 0 




4.0 


1.0 


2.0 






5.0 




o 


A 


A 


A 


A 


A 


A 




394 


438 


360 


385 


360 


381 


437 


SMBSffift. (xio-VC) 


126 


111 


130 


126 


134 


133 


114 


(%) 


0.4 


0. 5 


1. 6 


1. 6 


1. 7 


1.7 


1.8 


(MPa) 


71 


76 


68 


70 


67 


69 


78 



#*Ti*3o No. 2 3 8 - 2 4 2 (D Jtl&^J J; D IS £> £ 3 . LizO, 
N a 2O& <kZfK20<D<Smm<D&m& 5 . Oli%tft fltzKtt^ 
1. 6—1. 8%T&D, 1. 5%^@^.Tb*ofeo Ife^oT, 
L i 2 O , N a 2 0& e k££K 2 0©^^«©^iH3:4fiS%.^TT&£ Z. £ 

Li 2 O0ttt)!l s 4. Oti%©i:f i, K 2 0©#W»^ 

£F * b V> o 



WO 03/087001 



59 



PCT/JP03/04043 



*28~30fc, MgO, CaCK S r O^i^B a OOtti^t 
WT^^^^f^mbfc^^xm^tl^^b^o No. 2 4 3 ~261tt 
No. 2 6 2 ~ 2 6 6 \ZSt&M~T: & %> <> 



S2 8 













No. 


243 


244 


245 


246 


247 


248 


249 


250 




Si0 2 


1.3 


1.3 


1. 3 


1. 3 


1.3 


1.3 


1.3 


1.3 


(wt%) 


B 2 0 3 


5.3 


5. 3 


5. 3 


5.3 


5.3 


5.3 [ 


5.3 


5. 3 


ZnO 


10.0 


10.0 


10.0 


10.0 


10.0 


10.0 


10.0 


10. 0 




Bi,0 3 


83.0 


82.9 


82.9 


81.0 


78.5 


78. 5 


79.0 


78. 5 




Alj0 3 


0. 4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 




MgO 








2.0 








2.0 




CaO 




0. 1 






4.5 






1.0 




SrO 






0. 1 






4.5 




1. 5 




BaO 














4.0 








O 


O 


O 


O 


O 


O 


O 


O 




430 


430 


430 


444 


449 


437 


431 


450 


mBm&& <xio-v"c> 


102 


102 


102 


102 


108 


105 


104 


104 


(%) 


0. 1 


0.1 


0. 1 


0. 2 


0. 2 


0.2 


0. 3 


0. 2 




82 


87 


86 


89 


90 


91 


88 


90 



WO 03/087001 




PCT/JP03/04043 



t29 





mm 


m 








No. 


251 


252 


253 


254 


255 


256 


257 


258 


(wtSO 


Si0 2 


1.3 


1. 3 


1. 3 


1. 3 


1.3 


1. 3 


1.3 


1.3 


B 2 0 3 


5. 3 


5. 3 


5. 3 


5. 3 


5.3 


5. 3 


5.3 


5.3 j 


ZnO 


10.0 


10.0 


10.0 


10. 0 


10.0 1 


10.0 


10.0 


10.0 


Bi 2 0 3 


78. 5 


78.5 


78. 5 


78. 5 


77. 5 


75.0 


75.0 


75.0 


A1 2 0 3 


0. 4 


0. 4 


0. 4 


A A 

0. 4 


0.4 


0.4 


0.4 


0.4 


MgO 




3. 0 






1.0 


2.0 


— 


8. 0 


CaO 


1. 5 




1.5 




1.0 


3.0 




— 


SrO 


1.0 


1.5 






1.5 


3.0 


4.0 




BaO 


2.0 




3. 0 


4.5 


2.0 




4.0 








O 


A 


O 


A 


A 


A 


A 


A 




439 


450 


437 


431 


445 


449 


438 


450 


(xiO'VC) 


106 


103 


106 


104 


105 


108 


107 


113. 0 


Bzfcft (X) 


0. 3 


0.3 


0. 5 


0.7 


1.6 


1.6 


1. 6 


1.6 


ttHrtWlftfg (MPa) 


88 


87 


88 


87 1 87 


91 | 90 


88 



i30 





mm* 








No. 


259 


260 


261 


262 


263 


264 


265 


266 




Si0 2 


1. 3 


1. 3 


1.3 


1.3 


1.3 


1.3 


1.3 


1.3 


(wtX) 


B 2 0 3 


5. 3 


5. 3 


5.3 


5. 3 


5. 3 


5.3 


5.3 


5.3 


ZnO 


10.0 


10.0 


10.0 


10.0 


10. 0 


10.0 


10.0 


10.0 




Bi 2 0 3 


75.0 


75.0 


75.0 


73.0 


73.0 


73.0 


73.0 


73.0 




A1 2 0 3 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 




MgO 








1.0 


10. 0 










CaO 


8.0 






3.0 




10.0 








SrO 




8.0 




3.0 






10.0 






BaO 






8.0 


3.0 








10.0 






A 


A 


A 


X 


X 


X 


X 


X 




449 


443 


433 












mmm&m. (xio-vo 


113.0 


108.0 


107.0 












B»*tt (%) 


1.6 


1.6 


1.7 












mum&m. (MPa) 


90 


90 


86 













WO 03/087001 



61 



PCT/JP03/04043 



MgO, CaO, S r O&k&B aOMf 

^itSot^tf 5. No. 2 6 2 — 2 6 6 <Djfc®E0<J«fc 0 93 

5 MgO, CaO> SrO^WB aO©tfI®^tt^l 0. 0 

^%)0n#e>n75:^o feo -^(Dfeaofc, MgO, CaO, S rOfeitf 

ssk:, no. 2 5 5-2 6 i (Dmnm&ywzfrfe&'Siz. MgO, 

CaO, SrO*itfBaO0tfI©^5. 5ll%~8. 01 
^^xm^tJ©»7K14^eS:^'r^^^^«^ MgO, CaO, SrO*5 
No. 2 5 2 t2 5 4 0mMM& DBJ&*^i5 ic, 

%.^T, B aomi$4ii%KTtt&-^^^*^ 1 '^ 

MgO, CaO, Sr0^i^BaOtt^fnt)^7^W 

^31 — 36K1, SC2O3, Y 2 0 3 , La 2 0 3 , CeOz, Pr 2 0 3 , 
Nd 2 0 3 , Sm 2 0 3 , EuzOs, Gd 2 0 3 , Tt> 2 0 3 , Dy 2 0 3 , 
Ho 2 0 3 , Er 2 0 3 , Tm 2 0 3 , Y b 2 0 3 :fe<fc ZSL u 2 0 zO)^WL*tk 
f^i-§fe^^ffe^l-^^^Xiffl.^^l^^^^:o No. 2 6 8 ~ 3 0 0te 
mmm. No. 2 6 7 *«fc^3 0 1-3 17liJt«WT?»5. 



WO 03/087001 




PCT/JP03/04043 



3 1 













1 


No. 


9 R7 


268 


269 


270 


271 


272 


273 


274 


275 




5i0 2 


1 . 1 


1. 1 


1. 1 


1. 1 


1. 1 


1. 1 


1. 1 


1. 1 


1.1 j 




B 2 0 3 


(. U 


7. 0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 




ZnO 


1U. o 


10.8 


10. 8 


10.8 


10.8 


10.8 


10.8 


10. 8 


10. 8J 




Bi 2 0 3 j 


79. 1 


79.0 


79.0 


79.0 


79.0 


79.0 


79.0 


79.0 


79. 0"| 




A1 2 0 3 


U. L 


0.2 


0. 2 


0.2 


0. 2 


0.2 


0.2 


0. 2 


0.2 1 




Na 2 0 


1 Q 


1. 8 


1.8 


1.8 


1. 8 


1. 8 


1.8 


1. 8 


1.8 1 




Sc 2 0 3 




0. 1 





— 










_ J 
_ j 




Y 2 0 3 







0. 1 


— 









— 






La 2 0 3 







— 


0.1 









— 


_ J 




Ce0 2 




— 






0. 1 







— . 


- 1 




Pr 2 0 3 












0. 1 





— 


- } 




Nd 2 0 3 


— 












0. 1 




- 




Sm 2 0 3 
















0. 1 






Eu 2 0 3 


















0.1 






o 


O 


o 


o 


o 


O 


O 


o 


O 




414 


413 


414 


413 


415 


413 


413 


412 


415 j 


t&wmvm (xio-vo 


113 


112 


113 


113 


113 


112 


113 


114 


113 


BbKft (%) 


0. 3 


0.2 


0.3 


0. 3 


0.3 


0.3 


0.2 


0.2 


073| 


flMEWSftg (MPs) 


73 


82 


83 


82 


85 


84 


82 81 


83 j 



WO 03/087001 




PCT/JP03/04043 



3 2 





mm 


0iJ 








No. 


276 


277 


0*7O 

L lo 


97Q 


280 


281 


282 


283 




3i0 2 


1. 1 


1. 1 


1. 1 


1. 1 


1. 1 


1. 1 


1. 1 


1. 1 


(wt%) 


B 2 0 3 


7. 0 


7. 0 


7. 0 


7. 0 


7.0 


7.0 


7.0 


7.0 




ZnO 


10. 8 


10. 8 


10. 8 


1 A O 

10. o 


10.8 


10.8 


10.8 


10.8 




Bi 2 0 3 


79.0 


79.0 


79. 0 


n f\ A 

79. 0 


79.0 


79.0 


79.0 


79.0 




A1 2 0 3 


0. 2 


0. 2 


0. 2 


A O 

0. 2 


0. 2 


0. 2 


0.2 


0. 2 




Na 2 0 


1. 8 


1. 8 


1 o 

1. 8 


1 Q 
1 . O 


1.8 


1.8 


1.8 


1.8 




Gd 2 0 3 


0. 1 








— 


— 


— 






Tb 2 0 3 




0. 1 






— 


— 


— 


— 




Dy 2 0 3 






A 1 

0. 1 




— 


— 


— 


— 




Ho 2 0 3 








n 1 
U. I 


— 


— 


— 






Br 2 0 3 






_ 




0.1 


— 








Tm 2 0 3 










— 


0.1 


— 


— 




Yb 2 0 3 














0. 1 






Lu 2 0 3 
















0. 1 






O 


O 


1 o 


o 


O 


o 


O 


o 




415 


413 


413 


412 


415 


414 


413 


412 


iiiii (xio-VC) 


113 


113 


113 


112 


113 


112 


114 


113 


(X) 


0. 3 


0.2 


0. 3 


0. 3 


0.3 


0.2 


0.3 


0.3 


Wi»&)&& (MPa) 


84 


82 


83 


81 


85 


84 


83 


81 



WO 03/087001 




PCT/JP03/04043 



3 3 





mmm 








1 


Ino. 1 


284 


285 


286 


287 1 


288 


289 


290 


291 


292 




ii0 2 ~T 


1. 1 


1. 1 


1.1 


1.1 


1. 1 


1. 1 


1. 1 


1. 1 


1.1 


(wt%) 




6.7 


6.6 


6.6 


6.6 


6. 6 


6. 6 


6.6 


6. 6 


6.6 


r ; 


m r 


10.5 


10.3 


10.3 


10.3 


10. 3 


10. 3 


10.3 


10.3 


10.3 1 


1 


ii 2 0 3 


76.6 


75. 1 


75. 1 


75. 1 


75. 1 


75. 1 


75.1 


75. 1 


75. 1 


I 


MiO, f 


0. 2 


0. 2 


0.2 


0.2 


0. 2 


0. 2 


0.2 


0.2 


0.2 




Na 2 0 1 


1.7 


1.7 


1.7 


1.7 


1. 7 


1.7 


1.7 


1.7 


1.7 J 




Sc 2 0 3 ~| 


0. 2 


5.0 


— ' 


1 








— 


_~ J 




Y 2 0 3 


0. 2 


— 


5.0 


1 




_ _ 





— . 


- J 




..a 2 0 3 | 


0. 2 


— 


— 


5.0 










— 


- J 




Ce0 2 ] 


0. 2 


— 


— 




5.0 










- 1 


| 


Pr 2 0 3 ! 


0.2 


— 


— 




_ 


5. 0 





— 


- 1 


r 


Nd 2 0 3 


0.2 


— 


— 








5.0 


— 


- 1 




Sm 2 0 3 


0. 2 


— 


— 





- 








5.0 


_ J 




Eu 2 0 3 


0.2 


— 


— 






_ 







5.0 




Gd 2 0 3 


0.2 


*— 














— 


_ J 




Tb 2 0 3 


0.2 


— 











— 


— 


- 




Dy 2 0 3 


0.2 


— 











— 


— 


- | 




Ho 2 0 3 


0.2 













— 


— 


- | 




Er 2 0 3 


1 n 9 













— 


— 


- | 




Tm 2 0 3 


0.2 










— 


— 


— 






Yb 2 0 3 


0.2 










_ *■ 










Lu 2 0 3 


0.2 




















O 


o 


o 


o 


i o 


O 


o 


o 


o 




429 


436 


438 


439 


] 437 


436 


438 


437 


437 


HM*«flift (xio-vo 


110 


108 


108 


108 


109 


107 


109 


107 


108 


(%) 


0.2 


0. 2 


0. 1 


0. 1 


0.1 


0.2 


0. 1 


0.2 


0.2 


pttft&g (MP a) 


1 92 


88 


89 


90 


1 89 


1 91 


88 


89 


88 | 



WO 03/087001 
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3 4 





mm 


M 








No. 


293 


294 


295 


296 


297 


298 


299 


300 1 




3i0 2 I 


1. 1 


1.1 


1. 1 


1.1 


i 1 

L • & 


1. 1 


I. 1 


1. 1 


(wt*) 


B 2 0 3 


6.6 


6.6 


6. 6 


6. 6 


6. 6 


6. 6 


6. 6 


6. 6 




ZnO 


10.3 


10.3 


10.3 


10.3 


10. 3 


10. 3 


10.3 


10. 3 




Bi 2 0 3 


75. 1 


75.1 


75. 1 


75. 1 


75 1 


75. 1 


75. 1 


75. 1 




A1 2 0 3 


0.2 


0.2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 




Na 2 0 j 


1.7 


1.7 


1.7 


1.7 


1 7 


1. 7 


1. 7 


1.7 




Gd 2 0 3 


5.0 


— 





— 












Tb 2 0 3 


— 


5.0 





— 




_ 





— 




Dy 2 0 3 


— 


— 


5.0 


— 









— 




Ho 2 0 3 


— 


— 




5.0 









— 




Er 2 0 3 










5. 0 







— 




Tm 2 0 3 












5.0 


— 


— 1 




Yb 2 0 3 














5.0 






Lu 2 0 3 
















I 5.0 






o 


o 


O 


o 


O 


O 


O 


O 




437 


436 


438 


437 


436 


438 


437 


437_ 


mmm&m (xio-vo 


107 


109 


108 


108 


108 


109 


107 


108 


»7Kfe (%) 


0. 1 


0.2 


0. 1 


0. 2 


0. 2 


0. 2 


0. 1 


0.2 


lttHrtMg&fl£(MPa) 


88 


89 


89 


91 


1 89 


90 


91 


1 92 



WO 03/087001 




PCT/JP03/04043 



3 5 













No. 


oU 1 


Qf>9 
OU L 




3ftA 


O \J u 


306 


307 


308 


309 




Si0 2 


1. 1 


1. 1 


t i 
1. 1 


1. 1 


1 1 
1 . i 


i i 
i . i 


1. 1 


i. 1 


1. 1 




B 2 0 3 


6. 6 


c c 
6. 6 


6. o 


0. D 


0. 0 


u . o 


6. 6 


6. 6 


6.6 




ZnO 


10. 0 


t A 1 

10. 1 


1 A 1 

10. 1 


1U. 1 


in 1 


1 n 1 


10. 1 


10.1 


10.1 


} 


Bi 2 0 3 


72. 4 


73. 2 


70 9 

7o. L 


"79 9 
f 0. Z 


11 9 


7 « 9 


73. 2 


73.2 


73.2 




A1 2 0 3 


A O 

0. 2 


0. z 


A 0 

I). Z 


U. Z 


ft 9 
U. £ 


ft 9 


0. 2 


0.2 


0.2 




Na 2 0 


1. 8 


1 o 

1. 8 


1 o 
1. 0 


1 Q 
1. O 


1 ft 
1. o 


1 R 
1 . o 


1. 8 


1.8 


1.8 




Sc 2 0 3 


0. 5 


7 n. 

7. 0 










— 


— 


• — 




Y 2 0 3 


0. 5 




( . U 








— 


— 






La 2 0 3 


0. 5 






( . u 






— 


— 


— 




Ce0 2 


0. 5 








7 n 




— 




— 




Pr 2 0 3 


0. 5 










7 ft 


— 


— 


— 




Nd 2 0 3 


0. 5 












7.0 


— 


— 




Sm 2 0 3 


0. 5 















7.0 


— 




Eu 2 0 3 


A IT 

0. 5 















— 


7.0 




Gd 2 0 3 


0. 5 












— 


— 


— 




Tb 2 0 3 


a r 

0. 5 












— 


— 


— 




Dy 2 0 3 


0. 5 












— 


— 


— 




Ho 2 0 3 


0. 5 












— 


— 


— 




Er 2 0 3 


0. 5 















— 


— 






Tm 2 0 3 


0. 5 












— 


— 


— 




Yb 2 0 3 


0. 5 




















Lu 2 0 3 


0. 5 






















X 


X 


X 


X 


X 


X 


X 


X 


X 


cc) 




















mmm&m (xio-vo 




















©7Ktt (%) 




















(MPa) 





















WO 03/087001 
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^36 









No. 


310 


311 


312 


313 


314 


0 1 c 

61 b 


Q 1 A 
O 1 0 


317 




Si0 2 


1. 1 


1. 1 


1. 1 


1. 1 


1. 1 


1. 1 


l. 1 


1. 1 


(wtX) 


B 2 0 3 


6.6 


6.6 


6. 6 


6. 6 


6. 6 


6. 6 


6. 6 


6.6 ! 




ZnO i 


10. 1 


10.1 


10.1 


10. 1 


10. 1 


10. 1 


10. 1 


10. 1 




Bi 2 0 3 


73. 2 


73. 2 


73.2 


73. 2 


73. 2 . 


73. 2 


73. 2 


73. 2 




A1 2 0 3 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 


0. 2 ! 


0. 2 


0. 2 




Na 2 0 


1.8 


1.8 


1. 8 


1. 8 


1. 8 


I. 8 


1 o 
1 . 0 


1. 8 




Gd 2 0 3 
Tb 2 0 3 


7.0 


7.0 












— 




Dy 2 0 3 


— 




7.0 


— 


— 


— 


— 






Ho 2 0 3 








7. 0 








— 




Br 2 0 3 










7.0 




_ 






Tm 2 0 3 












7.0 




— 




Yb 2 0 3 














7.0 






Lu 2 0 3 
















7.0 






X 


X 


X 


X 


X 


X 


X 


X 


iii^i (xio-VC) 

ffitTKtt (%) 


















1»tfJ3£g (MPa) 

















SC2O3, Y2O3, La 2 0 3 , Ce0 2 . Pr 2 0 3 > NdzOa, 
Sm 2 0 3 , Eu 2 0 3 , Gd 2 0 3 , Tb 2 0 3 , Dy 2 0 3 , Ho 2 0 3 , 
Er 2 0 3 > TmaOs, Y b 2 0 3 33 J: L u 2 O 3 te: % ^7XM®« 

e^jBts & ibj ± 2 -a- % i& ^ & $> & <• 



WO 03/087001 




PCT/JP03/04043 



m37\Z, ZnOtBaOjOlIH: (ZnO/B^Os) 
»fcfls«bfc#9Xt&Jfc*fcwbfc. No. 319-32 lttXlKftU 
No. 3 1 8 ^ <fctf3 2 2 teifc$fc0!!T&5o 



t37 





\tvtm 








No. 


318 


319 


320 


321 


322 


(wtX) 


Si0 2 


2.2 


2.3 


1. 1 


1.2 


1.4 


B 2 0 3 


7.5 1 


9.0 


7.0 


7. 0 




ZnO 


5. 8 


9.9 


13. 1 


17.5 


17.4 


Bi 2 0 3 


83.4 


75.8 


76.3 


72.9 


72.9 ! 


AlA 




0.5 


0. 1 


0.2 


0.6 


Na 2 0 


1. 1 


2.0 


1.0 


1.2 


2.0 


CaO 






0.5 






SrO 






0.8 






La 2 0 3 






0. 1 






Ce0 2 




0. 5 








ZnO/B,O s 




0.77 


1. 1 


1.87 


2.5 


3.05 




A 


O 


O 


O 


A 


(MbA cc) 


423 


430 


427 


430 


419 


lllffft (XIO'VC) 


120 


113 


108 


102 


109 ! 


ffifzfcB- (%) 


1. 6 


0. 2 


0.3 


0. 2 


0. 3 


mm.&}^& (MPa) 


78 


79 


80 


78 


76 



*37i0i6M«fc5fc, ZnOtBiOiOiitt^O. 77£ 



WO 03/087001 



69 



PCT/JP03/04043 



*3 8 fc, A 1 2 O 3 <h S i OzCDmmit (Ah0 3 /Si0 2 ) 
?%t£&\ZfcMVfrft7Xffi.l&V>}*^^fro No. 3 2 3~3 2 5tti 
No. 3 2 6^<tU!3 2 7«Jt^T^5. 



S38 





mmm 




M 


No. 


323 


324 


325 


326 


327 




Si0 2 


1.6 


1.1 


2.0 


9 4 


1.0 


(wtX) 


Bj0 3 


5. 8 


5.0 


6.8 


6 5 


6. 6 


ZnO 


11.8 


11 9 
11./ 


a a 
y. o 


9. 5 


9. 5 


Bij0 3 


78.7 


81. 3 


78.3 


78.9 


79.9 


A1 2 0 3 




0. 2 


1.0 


1. 8 


2.0 


Li 2 0 






2.0 






Na 2 0 








0. 9 


1.0 


CaO J 


1.8 


0.4 








SrO 




0. 7 








La 2 0 3 




0. 1 


0.3 






Gdj0 3 


0. 3 










Al,0,/Si0, 




0.0 


0. 18 


0. 5 


0. 75 


2. 0 




O 


O 


O 


A 


A 


tfcM CC) 


445 


422 


416 


438 


440 


«3i#gc (xio-vc) 


102 


104 


1 115 


106 


107 


IbJcte (%) 


! o. l 


0. 2 


0. 2 


0. 2 


0. 2 


m**#J3£* (MP a) 


88 


80 


76 


81 


85 



^3 8iOS6)!l^«k5l:> AlaOitSiOiOltft^O. 7 5 

ts i o 2 o«fitbsi©£-rsjii:^mii^25o. commit* o. 5^ 

^3 9t, lfXT^**9^M*©tt«B*Jt*-r*fc»fcfP«l'fc 



WO 03/087001 



PCT/JP03/04043 



70 



<Dtt.1gtW 3 2 8 — 3 3 l&mVTz: 



t39 







No. 


328 


329 


330 


331 


(wt%) 


Si02 


8.4 


2.0 


4. 2 


2. 4 


B2O3 


7. 9 


1U. ( 


10. U 


7 fi 


ZnO 


1.9 


0.5 


10.3 


8.' 9 


PbO 


80.3 


85.2 


70.5 


78.6 


AI2O3 


1.5 


1. 1 




0.4 


K2O 








1.0 


CaO 








1. 1 


BaO 




0.5 








O 


O 


O 


O 




408 


396 


425 


378 


^SS^ic (XIO'VC) 


96 


100 


91 


103 


»zKtt (%) 


0.5 


0.7 


0.3 


1. 1 


MStfJ&g (MPa) 


85 


76 


84 


72 



m3 9±05l5M < fc5l:, *58^©tfMSi^t§^7^^ 



mmm 6 



WO 03/087001 



71 



PCT/JP03/04043 



i®ilif®t8Si^t« »H«8lC«ltfca»?Ll 7 
D) Jt<i£#J (No. E) tC^^T^bfc feOt'ife 0 , 

6©iii«^6 ox i o-'/<c~8 ox i o- 7 / < c^r^> 



WO 03/087001 



72 



PCT/JP03/04043 



£4 0 







Ik&W 


No. 


A 


B 


C 


D 


E 




203 


220 


244 


324 ! 


329 


Mmmmfcik (w t %) 














60 


60 


55 


50 


55 




40 




45 




45 






40 




50 




f&Bm&m. (xio-vc) 


72 


71 


68 


69 


68 




460 


491 


480 


472 


446 



^ ^-/^^xaw) a*o . oi &_Lfcfcs ±5 

0. 0 1-4. Otfe5ut)iWtb^. 



WO 03/087001 



73 



PCT/JP03/04043 



WO 03/087001 



74 



PCT/JP03/04043 



m ^ © *s h 

S iO^O. 5-1411%, B 2 0 3 §3~1 5li%> Z n O £ 4 ~ 
2211%, BhO^55~90lI%, *3 £ A 1 tO a£ 4 M* % £AT 

A#*<fc**** Lire n ti t o&&zSK t o&ytiLZ>mfr*>mttn2>'p 

U< t %> 1 0 , 

B««fl2**«» MgO, CaO, S rO*«ktfBaO«fcD&5#A^ 

C1$f Bfc-ffc4&#*» S CiOi, Y!Oj> L aiOs, C e Ok Pr 2 Os> 
Nd»0 3 , Sm:03, Eu 2 0 3 . GdiOs, TbiOs, DyiOi, Ho 2 0 3 , 
Er 2 Oa, Tm 2 Os, YbiOAJ:tfLuiOiJ:Da:*»*61tfn«^< 

2. SiO^O. 5~12li%, B ! 0 ! ^3~9li%, Z n O 4 ~ 
1911%, 61.0^ 5 5- 8 511%, 43 £tfA 1 2 0 3 £ 0 . 1-4S 

3. SiOifcl. 7~12li%, B 2 0 3 ^3~9fia%. ZnO£ 
9. 5-19111 B i 2 Os : &6 2 ~ 8 0ll%, feitfAliOiS 

0 . 1 ~ 4fi*%^trff3fc©$6fflm 1 «fcHB«© h'XTXl^^XM 

4. SiOi&l. 1~4. 511%, B 2 03^4~9m*%, ZnO£ 
9. 5~18li%, ^itJCB i 2 0 2 ^r 7 2 ~ 8 5 m*%^^W^©i5H 



WO 03/087001 



75 



PCT/JP03/04043 



tEffc <Z> fc* X ^ X ^ # ^ X £1 «> 

6. AmWtfcta&* 2li%PiTOLhO, 3li%KT0Na ! O*<k 

8. B»»ft**«, 5lIxaT©MgO, 6li%KTOCaO, 8 
|i%KT©S r 0 43i:tX 1 0 II%PiT©B a Oy^ &&§i:£<£>i6B 

9. c^m-ffc^o. i - 5 a*%^-^»^©*5H^ i ~ s^o^fn 

10. AhO:So. 1- 2mm%^t$m^<Dmmm4m&rz.te5m\z$?, 

12. B#BHt<S&a*» 2ti%PiT©MgO, 0. 1-4. 5li%© 
CaO, 0. 1-4. 5li%©S r Ofeitf 4lI%PiT©B a 

13. ZnOOBiOifcttnillfc^O. 8-2. 8 T & £ W 3£<£>ISB 
HI 1 — 3 3g*5<fc££ 5 — 9 ^©Vi-rft^ 1 ^^|B<K©lf X TX^#^X3i. 

14. A 1 t Oz(D S i Oifc*#f *MJfc**0 . 5PiTt*5^©iH^ 
1-1 3^0D^-rtl^iCf3«©lf 

15. ZnOOB.Oil:»t5tIJt^l. 1-2. 5 & £ 9t:£©«5ffl 
£14-531, 1 0-1 2^43<fctf 1 43g©Vi-rn*^ l«ldaB«©tfXT 



WO 03/087001 



76 



PCT/JP03/04043 



16. m^ommmi-s^ 5 -9S*^i3~h^^w 
i seta*©**-?;**:*? ^xftj**** e/ftsm^;^ Hffi&t*sBfcr<> 

17. «^©igffl^4~5^, 10~12a*itfl4-15a©^f 

^-£m*J*T0. 0 l~4^t?^^©ISfflmi 7^lCfBm©^ 
19. ItifBteHiSS'te:^ 3-f^X7-fh» tf << V 

St^CDiBBfH 2 0 ^tdfB^tf)^^^^ Ho 

22. mm-tt<DMm<?7*mz. *n*n#-#©#*tt****tf 
2 3. it^<DiBHm2 o~2 2m<D^irnfr\zmm,<DMm.^y t**fli*. 



WO 03/087001 



77 



PCT/JP03/04043 



24. »fl-r*»n**J:tf»ir*, mmmmm^mut(Dm\zmm 
m&ommfs 17-19 3g(D^-rn^^iB^(Dit»^#^e>^^>^7X 



WO 03/087001 PCT/JP03/04043 

78 

[2 0 0 3^710 8 0 (0 8. 0 7. 0 3) : WilS^Wf»*^«5H 

1^.15, l 6 RTfi l 7 ttttiESftfc ; WKi!i*0©l*#<©*BI 1 4 ttfc *> Ttf e>ftfc ; 

fe0M*0raf2KXttU (4K)3 

S iOi^O. 5-1411%, BiOaSS-l 511%, ZnO£4- 
2211%, 61:0.^55-9011%, fc«fctfA 1 S 0 5 ^4«*%^T 

B1$«iT5«ftf*» MgO, CaO, SrO*itfBaOi0a«»*6 

CSMfc-ftBuB** ScjOs, YiOa, LaiOs, CeOt, PraOs, 
Nd.Oi, SniiOi, Eu 2 0 3 > GdiO,, TbiOs, Dy s Oi, HoiOj, 
Er.0, Tm 2 03, Y biO*±tf Lu.Oii D«:*»^61tfn*^< 
t *> l Itfe D , 



2. SiO s S0. 5-12S»%, B:0 3 ^3-9fiI%, ZnO£4~ 
19fi%, B i 2O3S 5 5-8 511%, ^i^AhO^O. 1-45 

3. SIO16I. 7-12 11%, B*03£3 — 9M*%, Z n O £ 
9. 5~19SS%, BiiO.S62~80ii%, & J; TJC A 1 2O 3 £ 

0 . 1 — 4 fi?/^tP|^C9«ai 1 3Sfo|B«t©tf 7, YX|^7XM 

4. SiOiSl. 1-4. 5£I%, B s O s ^4~9li%, Z n O £r 



WO 03/087001 



79 



PCT/JP03/04043 



9. 5-1811%, *5«ktfB i 2 Os£7 2-8 5 S*%HrtTli^<£#&ffl 

f b $ tf x v & # 5 x se. jek m o 

6. A»Rft*«5, 2fift%£*T<E>L i .0> 3 fi* % SKT O N a ,0 *3 «k 
tMS*%KT<0K.Oj&>&fe3ffl?#G>*£fflfS 5^^IBmotfX-7X^^ 

7 . BUm^** l 0 fig%&T^tr«f3fc<Z)$&fflm 1-3 Jg33<fctf 5 - 

8. Bf*K'fb<»#* 5li%^T©MgO> 6fi*%£AT<£>C a O, 8 
S*%^T©S rO^^l 0fi*%^TcDB aO^^SllOll 

10. AhOs&O. 1^2««X^trl»*©<tH»43l*fc«5«lCia 

11. B#mibt»*8m»%^T^t?M^c7)|gfflm4, 5SfcttlO« 

12. B^m-fbtf^, 2li%^TOMgO, 0. 1-4. 5B«%<Z> 
CaCk 0. 1-4. 5liXOSrO*itf4lIXKT©BaO* 

13. ZnOOB.O.I^tSHMO. 8-2. 8tS5iMI 

14. (SUHO 

15. (ffijEgfc) Z nO©BiO.K:2*TSMifc** 1 . 1-2. 5tfe§ 



WO 03/087001 



80 



PCT/JP03/04043 



ff^©fgHfg4~ 5 i o~i 2m<D^~rnfr i m\zmm<D\£x 

16. (*tlE^) StsfccDtSHfl 1 ~ 5~92t:fc<fctf 1 33g©^f 
$>fo 

17. (*SjE«) W^©teffl^4~53l, 1 0-1 2^^XSl 5m<D 
X:7^ 0 1 — 4^tffjt3fc©$£fflil 1 7^lC|B«fe©y 

2 0. i!>?5:<il)-^(:#IiSittfc-^Ol^3 7*#, MfB— *f 

22. mib— ?$<DmmnT¥&te> ^n^n&—tt<D#ffi®.&fiL&&?* 
miz&ffioM^.^ v Ho 



WO 03/087001 



81 



PCT/JP03/04043 



2 3 . m^<Dmm^ 2 0 ~ 2 2 m^^irn^izmm^m^^y f&#*l 
24. M^i-r^mmm^^nnmu, mmmmmtnmmtcDmizmm. 

it©iii i7~i 9m<D^~rnfr\zmm.<DMMffittfr &^§^7X 
?l <h mm t 3 -ft ? x m & £ t« ibs^jl © m □ t m ta # ^ x ff © m 



WO 03/087001 



82 



PCT/JP03/04043 



pct i 9^ (i) (DMfe\z&~3 <mmm 

L a:0 5 , CeOj, P rjOs, NdiOa, S1111O3, EuiOi, Gd^Os, T 
bsOa, DyiOs, Ho,O tl ErzOs, Tm:Oi, Y b jOafe <£ XS L u iO 

2 Oa, YjOj, L aiOs, C e CU Pr 2 0 3 , NdsOs, SmiOs, EU2O3, 
Gd:Oi, TbjOi, DyiO), HojOj, Er^j, TrnsO^ Yb 2 0 3 ^ck 
ZSL, UiOsiD ?5;§f^51«n5 / >7i< t 1 St^Cl * A 1 *0*(D S i 



WO 03/087001 




PCT/JP03/04043 




WO 03/087001 




3/6 



PCT/JP03/04043 



F I G. 4 



WO 03/087001 



PCT/JP03/04043 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/04043 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C03C3/068 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C03C1/00-14/00 



Documentation searched other tha n minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2003 

Kokai Jitsuyo Shinan Koho 1971-2003 Toroku Jitsuyo Shinan Koho 1994-2003 



Electronic data base consulted d uring the international search (name of data base and, where practicable, search terms used) 
INTERGLAD 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 

Y 
A 



Y 
A 



Citation of document, with indication, where appropriate, of the relevant passages 



US 6255239 Bl (CERDEC CORP.)/ 
03 July, 2001 (03.07.01), 
Full text 

& JP 2000-211942 A 

Full text 

& EP 1006088 Al 

US 5733828 A (AS AH I GLASS CO., 

31 March, 1998 (31.03.98), 

Full text 

& JP 10-139478 A 

Full text 



Ltd. ) , 



Relevant to claim No. 



1,2,5-12, 
17-19,24,25 
16,20-23 
3,4,13-15 



1,2,5-9, 
11-12,17-19, 
24,25 
16,20-23 
3,4,10, 
13-15 



xl Further documents are listed in the continuation of Box C. Q See patent family annex. 



-» Wial categories of cited documents- T later document published after the international filing date or 

«A» SSSSSSSS^SSZ the art which is not priority date and not in conflict with the , appli ^ *,t «ted to 

ooL-iWH to he of narticular relevance understand the principle or theory underlying the invention 
«E» Z^^Tnil^So^^e international filing «X» document of navicular relevance; the claimed 

date considered novel or cannot be considered to involve an inventive 
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken ^ne . . 

cited to establish the publication date of another citation or other "Y" document of particular re evance; the ^mhn cannot be 

soecial reason (as specified) considered to involve an inventive step when the document is 
"O" d^mentreferringtoanoraldisclosure,use,exhibitionorother combined with one or more f 1 ^^^^^ 

means & combination being obvious to a person skilled in the art 
"P" document published prior to the international filing date but later document member of the same patent family 

than the priority date claimed „ . 


Date of the actual completion of the international search 
09 May, 2003 (09.05.03) 


Date of mailing of the international searcn report 
27 May, 2003 (27.05.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/04043 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



E,X 
E,Y 



JP 9-326101 A (Hitachi, Ltd.)/ 
16 December, 1997 (16.12.97), 
Full text 
(Family: none) 

JP 2003-95697 A (Nippon Yamamura Garasu Kabushiki 
Kaisha) , 

03 April, 2003 (03.04.03), 
Full text 
(Family: none) 



16,20-23 



1-12 
16-25 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



T/J PO 3/04 04 3 



3691<Z>JP|-r5#!?©#Si (HlWWr^W (IPC) ) 
Int. CI 7 CO 3 C 3/0 6 8 



wfcifofcft/hRW* (smm&m (ipo ) 

Int. CT C03C 1/00-14/00 



B*BggJB$rSfe&» 1926-199 6* 

B*m'£mmmm%4:m 1971-2003* 

n^mmmmmsm&m 1996-2003* 

a*mammmm&M 1994-2003* 



INTERGLAD 



X 



Y 
A 



US 6 2 5 5 2 3 9 Bl (CERDEC CORPORATI 
ON) 2 0 0 1. 0 7. 0 3, & JP2000-2119 

4 2 A, & EP 1006088 Al 



1, 2, 
5-12, 
17-19, 
2 4,25 

1 6, 

2 0-2 3 

3, 4, 
13-15 



©sot & tv^A^ 
mm tz-m-tz to-eti* < > 3§K<oiis;5msai 
rxj mm&vhzjcm'z&^x, mmxmwzi&m 

r&j bi— /<yyh77 ^ y-^cSfc 



0 9. 0 5. 0 3 



27.05.03 



B^H^fF/T (I SA/J P) 
1 0 0-8 9 1 5 
mSflFfft H EH # SHTi 4#3-§- 




4T 



3 2 3 4 



03-3581-1101 l*3i& 34 16 



SISPCT/ISA/2 10 (I2^r-^) (1 9 9 8*7J1) 



CT/J P 0 3/0 4 0 4 3 





1, 2, 




5-9, 




11 — 1 


2 


17—1 

XI _L 


9 


2 4,2 


5 


1 6. 




2 0-2 


3 


3, 4, 




1 o, 




1 Q-1 

X O X 




1 6, 




2 0-2 


3 


1-12 




16-2 


5 



X 



US 5 7 3 3 8 2 8 A (AS AH I GLASS COMPA 
NY Ltd. ) 1998. 03. 31, & J P 1 0 - 1 

3 9 4 7 8 A, £3C 



JP9-326101 

2. i6, ±x (~7 t % y — *U 



19 9 7 



EX 
EY 



J P 2 0 0 3- 
2 0 0 3. 0. 4 . 



9 5 6 9 7, A (R#UtfWH*a^l±) 
0 3, (7T 5 !>— frb) 



i^PCT/ISA/2 10 (f&2^-S>Ojgg#) (1 998¥7^) 



